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THE STERILIZATION OF ADRENALIN SOLUTIONS. 
By L. W. Rowe. 


The micro-crystalline active principle of the suprarenal glands, 
Adrenalin, is quite stable when chemically pure. Since it is a pure 
principle with a definite chemical formula’,the powder does not 
readily decompose when kept under ordinary conditions. However, 
because of its comparative insolubility in water and its great physio- 
logical activity, the preparation most suitable for therapeutic use 
is a I in 1000 solution of Adrenalin Chloride, which is an addition 
product formed by the action of dilute hydrochloric acid upon 
Adrenalin. In dilute solutions such as this, the Adrenalin Chloride is 
readily oxidized, if no preservative is added to the solution and it 
is exposed to the air. The oxidation and consequently the deteriora- 


tion of the solution is recognized by the fact that the solution becomes 


pink, then red and finally brown in color. 

Due to this tendency to deteriorate by oxidation, it is claimed 
that a dilute solution of Adrenalin such as a I in 1000 solution would 
not withstand sterilization by boiling since the heat would naturally 
tend to hasten the oxidation greatly. The solution is sterile when 
put on the market, but many physicians wish to make doubly sure 
by sterilization immediately before use. 

The following experiments were carried out with the intention 
of determining first, how many times a solution of Adrenalin Chlo- 
ride may be sterilized in a variety of ways without deterioration, 
and second, the relative stability of such a solution compared with 
that of a solution of a synthetic product. The latter, with analogous 
properties and identical composition, is claimed * to be more stable 
than Adrenalin which is obtained from the suprarenal glands. 
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First SERIES. 


In the first experiment 12 ampoules of Adrenalin Chloride Solu- 
tion I in 10,000 were used. The method of standardization of the 
solutions which was used in this as well as in all the following ex- 
periments was the blood pressure method * in which the solution to 
be tested is diluted till the Adrenalin Chloride content is 1 in 100,000. 
This dilution is then tested in comparison with a 1 in 100,000 solu- 
tion which is made up from an accurately weighed amount of C. P. 
Adrenalin crystals. One ampoule in this series was used as a 
control and its activity found to be equal to standard. The other 
eleven were placed in boiling water, one ampoule being removed 
at the end of each 15 minutes and tested. Each was found to be of 
standard activity. 

This experiment serves to show that the activity of Adrenalin 
Chloride Solution in ampoules is not impaired by sterilizing in boil- 
ing water for any period of time up to 3 hours. 


SECOND SERIES. 


A second lot of ampoules of Adrenalin Chloride Solution was 
used, one ampoule as before being reserved as a control. The 
others were sterilized for periods of 15 minutes each and one was 
removed and tested after each sterilization. 

The ampoules for further sterilization were cooled to room tem- 
perature before being sterilized again and the process was not 
repeated oftener than twice a day so that considerable time elapsed 
between two sterilizations. 

Results were as follows: 


Ampoule. Sterilized. Activity. 
Not sterilized Standard 
Once (15 min.) Standard 
Twice Standard 
3. times Standard 
5 times Standard 
Me 6 times Standard 
7 times Standard 
8 times go per cent. 
9 times 80 per cent. 
10 times 80 per cent. 


II times 80 per cent. 
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These results show that ampoules of Adrenalin Chloride Solu- 
tion can be sterilized a number of times (in this series 7 times) 
without any deterioration, and after that the loss of activity is 
gradual. 


THIRD SERIES. 


The next experiments give a comparison of the stability of 
Adrenalin Chloride Solution 1 in 1000 with that of an analogous 
synthetic substance of equal physiologic activity. The latter was 
made by treating the crystals with dilute hydrochloric acid and | 
diluting 1 in 1000. The Adrenalin Chloride Solution used was made 
from C. P. Adrenalin crystals and contained no preservative other 
than a slight excess of hydrochloric acid. This solution was tested 
and found to possess standard activity. 

Three different procedures were followed in sterilizing the 
solutions but the conditions were duplicated for each solution in 
order to obtain a direct comparison. The conditions to which the 
solutions were subjected will be briefly stated and the results placed 
in the form of a table so as to give a better opportunity for com- 
parison. 

In the first method of this series 10 c.c. of the I in 1000 solu- 
tion to be sterilized was placed in a graduated cylinder which was 
then plugged with cotton, and gradually heated in a water bath to 
the temperature of boiling water. This temperature was main- 
tained for 15 minutes and at the end of that time the solution was 
cooled, made up to its original volume if any loss. due to evaporation 
had occurred, and one cubic centimeter removed for testing. This 
process was repeated four times. 

In the second method 25 c.c. of the solution to be sterilized 
was placed in a tightly corked bottle which was thei partially im- 
mersed in boiling water for periods of 15 minutes each. Under 
these conditions there was no loss by evaporation. Each solution 
was submitted to four periods of sterilization and a test of its 
activity made after each period. 

In the third method of this series 20 c.c. of the solution to 
be tested was placed in a small open flask and boiled over a flame 
for 5 minutes. After each period of boiling the loss due to evapora- 
tion, which was considerable, was made up with distilled water and 
the activity of the solution then determined. 
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The results of the above experiments were all checked and are 
summarized in the following table: 


Solution of Adrenalin Chloride. Solution of Synthetic Sub- 


stance. 
Ist ster. 2nd. 3rd. 4th. Ist ster. 2nd. 3rd. 4th. 
per per per per per per per per 
cent. cent. cent. cent. cent. cent. cent. cent. 


First Method : 
Cotton plugged 
tube in boiling 
water 15 minutes 
at a time. 


Second Method: 
Tightly stop- 
pered bottle I. 100 100 100° 90 I. 100 100 70 70 
in boiling water 2. 100 100 90 90 
‘15 minutes at a time. 


- 100 100 


80 I. 100 100 80 
. 100 100 90 


bd 


Third Method : 
Boiled 5 


minutes over 
flame in open 
flask, 

The results obtained show that Adrenalin Chloride Solution 1 in 
1000, containing no preservative other than a slight excess of hydro- 
chloric acid, can be sterilized at least twice by heating to the tem- 
perature of boiling water under various conditions without losing 
any activity. After this the loss is quite gradual, so that it prob- 
ably would not be noticeable therapeutically until after the fourth 
or fifth sterilization. By a comparison of the results obtained with 
Adrenalin Chloride Solution and the solution of the synthetic sub- 
stance it can be seen that the loss of activity due to sterilization 
occurs more quickly in the case of the latter solution and also that 
the deterioration is more marked. 


. 100 100 90 75 A 80 
. 100 100 100 90 2.100 90 80 80 
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SUMMARY. 


1. Adrenalin Chloride Solution in ampoules can be heated con- 
tinuously for 3 hours to the temperature of boiling water without 
any loss of activity. 

2. Adrenalin Chloride Solution in ampoules can be sterilized by 
immersion in boiling water for seven distinct periods of 15 minutes 
each without loss of activity. ' 
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3. Adrenalin Chloride Solution can be exposed to the air and 


sterilized at least twice under a variety of conditions without loss 


of activity. 

4. Adrenalin Chloride Solution is more stable than the Solution 
of a synthetic compound when both are subjected to the same sterili- 
zation treatment. The results obtained disprove the statement that 
the stability of the synthetic exceeds that of the natural product. 
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From the Research Laboratory of Parke, Davis & Co., Detroit, 
Michigan. 


NOTE ON THE SOLUBILITY OF PHENOL IN 
HYDROCARBONS. 


By J. D. PitcHer. 


Pharmacological Laboratory, School of Medicine, Western Reserve 
University, Cleveland. 


The Pharmacopeeia states that Phenol is very soluble in fixed 
oils. It is less soluble in the mineral oils; as determined in this 
laboratory one gram of Phenol dissolves in 8-9 c.c. of Petroleum, 
20-21 c.c. Petroleum benzine, 45-50 c.c. of Petrolatum liquidum. 
It is about twice as soluble in solid Petrolatum (1 in 23-24) as in 
the liquid petrolatum. This difference in solubility of Phenol in 
the vegetable and animal oils and in the mineral oils is worthy of 
note for two reasons: In removing Phenol from the skin after acci- 
dental application the mineral oils would be less efficacious than the 
fixed oils, glycerin and alcohol and of little more value than water. 
However, when the iocal action is desired, ointments and liquid 
preparations of Phenol in the mineral oils would be more active than 
preparations containing the same percentage of Phenol in the animal 
or vegetable oils, inasmuch as the mineral oils would part with the 
Phenol more readily than the other oils. 

Methods.—Weighed amounts of crystallized Phenol were added 
to the liquid hydrocarbons and allowed to stand, with frequent 
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shaking, several hours or over night. Small quantities of the oils 
were then added until the Phenol was completely dissolved. In dis- 
solving the Phenoi in the petrolatum the mixture was thoroughly 
stirred while heating to the melting point; on cooling, the mixture 
was examined microscopically for Phenol crystals and, when found, 
the process was repeated with the addition of small amounts of 
petrolatum until no crystals were visible. 


RENEWED INTEREST IN PARAFFIN OIL. 
By M. I. Wirzert, Washington, D. C. 


Within recent years renewed interest is being taken in paraffin 
oil for internal administration in the treatment of intestinal stasis 
or chronic constipation. This renewed interest is largely due to the 
fact that a notable English surgeon, Sir W. Arbuthnot Lane, in his 
experimental work to prevent the formation of adhesions after sur- 
gical interference in the intestinal tract, found that paraffin oil 
served as an intestinal lubricant and was of material assistance in 
overcoming persistent constipation. 

This use of paraffin oil is by no means new, however, and dates 
back many years to the introduction of refined petroleum products 
by Chesebrough and others about 1872. 

Previous to this date the residues in petroleum stills had little 
or no commercial value and were used almost exclusively as lubri- 
cants, more particularly axle grease. The possibility of producing 
an odorless and practically colorless oil and heavier fat by compara- 
tively simple methods, presented the peculiar problem of establishing 
a market for products of this kind and for some years at least the 
substances were used largely, if not exclusively, for the adulteration 
of other fats and oils, and it is this use of vaseline and of vaseline 
oil as adulterants that later led to ) experiments to demonstrate their 


possible food value and the presence or absence of harmful or toxic 


ingredients. Experiments carried on by N. A. Randolph, Philadel- 
phia, about 1884, not only demonstrated that the heavier petroleum 
products were not absorbed from the intestinal tract but also showed 
that they served to act somewhat in the nature of foreign material, 


* Presented at the meeting of the City of Washington Branch of the A. 
Ph. A., March 18, 1914. 
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and might have some value in the treatment of certain forms of con- 
stipation. It was also thought that these products appeared to inhibit 
fermentation and would, therefore, be of value in the treatment 
of certain forms of diarrhoea. Some fifteen years later, Robert 
Hutchinson of England reported practically the same observations 
and this report led to the then quite extensive use of petroleum 
and of paraffin oils for various intestinal disorders. 

The at one time widespread use of purified petroleum products 
in the treatment of pulmonary disorders, is, to some extent, traceable 
to the administration of the naturally occurring petroleum products 
in various countries and at various times. Crude petroleum has been 
used from time immemorial as a medicine and perhaps largely be- 
cause of its disagreeable odor was from very early times used in 
the treatment of diseases of the respiratory tract. In this country 
“ Seneca oil” had considerable vogue from time to time and was 
frequently put out in the form of proprietary or “ patent prepara- 
tions ” for the treatment of various diseases. After the introduction 
of purified petroleum products these were offered as substitutes for 
the formerly used crude oil and, even at the present time, the adver- 
tising matter put out in connection with some of the popularly ex- 
ploited preparations of petroleum do not satisfactorily designate 
whether or no the crude or the purified product is being advocated. 

During the past three or four decades, purified petroleum products 
have been marketed under scores, if not hundreds, of proprietary 
names: and the misleading claims and statements made in connection 
with these several preparations are far from being a credit to the 
owners or to the persons who act as distributers for the several 
articles. That there is some element of truth in the claims that have 
been made for petroleum products is evidenced by the fact that the 
use of petroleum, crude and refined, has persisted in all parts of the 
world and has at times, like the present, reached amounts that were 
quite considerable. 

With the renewed interest in paraffin oil that is in evidence at 
present, the time appears to be particularly opportune for pharma- 
cists who are willing to assist in making for true progress to do 
missionary work and to point out to physicians in a rational and 
sensible way that paraffin oil and other petroleum products, while 
they may be useful, must have limitations, that many of the claims 
made for the proprietary articles are unfounded and not based on 
fact, that in the event that the physician does wish to experiment 


| 
= 
| 
| 
| 
| 


152 Parafiin Oil. Am, Jour. Pharm, 


with the product, non-proprietary oils of high quality are readily 
available and, finally, that these non-proprietary products can be 
sold to the patient at a very much lower figure than can the pro- 
prietary article and ‘still yield the retail druggist a more satisfactory 
profit. 

As intimated above, the products that are available at the present 
time are many, or at least appear to be numerous because of the 
varied trade names under which they are offered. On studying the 
nature of these products, however, it appears that there is no very 
great difficulty in establishing certain, at times perhaps arbitrary, 
lines of demarcation between them and identifying them as belong- 
ing to one or the other class of commercially available oils readily 
obtainable by any pharmacist. 

The bulk of the available supply of heavy mineral oil comes from 
two sources and the products differ materially in chemical composi- 
tion. The American oil is obtained from paraffin base petroleum and 
consists essentially of hydrocarbons of the methane series having the 
general formula CnH,n + ,. 

The so-called Russian Oil, obtained largely, if not entirely, from 
the oil wells in the Baku district, consists chiefly of monocylic poly- 
methylenes or napthenes, having the general formula CnH,n. 
These latter products have been described as hydrated aromatic 
hydrocarbons and while they behave with reagents very much in the 
same way as do the hydrocarbons of the methane series, they are 
more readily purified and generally occur in commerce as water 
white oils that are quite free from fluorescence or odor. The Amer- 
ican paraffin or methane oils usually have a distinct color and are 
seldom quite free from fluorescence or a peculiar dichroic effect 
that is particularly noticeable when the preparation is viewed by 
reflected light. Apart from the appearance, however, there is no 
evidence that the two products differ in their effect on the animal 
organism and one has perhaps as many advocates and users as the 
other. 

The density of the iiiaianit available products also varies 
and the fact that it is proposed to extend the present U. S. P. limits 
of specific gravity, 0.870 to 0.940 at 25°, to read 0.845 to 0.940 at 
25° clearly indicates that the members of the present Committee of 
Revision are themselves not convinced as to the properties that 
should be inherent in a mineral oil for medicinal use. 

The paraffin oils official in the Pharmacopceias of the Continent 
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of Europe are usually of the denser variety, 0.865 or higher at 15°, 
but this is probably due to the fact that there the oil is largely used 
as a basis for ointments and the various other uses are only now 
being developed. 

In this country paraffin oil or, as it is better known, liquid petro- 
leum, has long been in use as a basis for oil sprays in the treatment 
of affections of the nose and throat and for this purpose the lighter 
and more limpid oil appears to be preferred. For internal adminis- 
tration Sir W. Arbuthnot Lane prefers the heavier, European type 
of oil and this is now available in this country and is being intro- 
duced by a number of manufacturers and dealers under proprietary 
titles, to be sold at fancy prices, Even for internal use, however, 
there appears to be a definite limit to the solid paraffin that an oil 
can hold in solution and be palatable or readily taken. At compara- 
tively low temperatures some of these oils are nearly solid and even 
at ordinary temperatures they are so viscid that they do not readily 
leave the mouth when taken internally. 

Up to the present time it is by no means positively established 
that the comparatively dense or the viscid oil is to be uniformly pre- 
ferred for internal administration, and the pharmacist can be of 
service not alone in assisting the physician to determine which of 
the two products is the preferable one but also in devising methods 


of administration and preferable flavors to overcome the objection- 


able taste of the oil, particularly of the denser variety of oil. 

One further question that may be discussed briefly is the dose. 
One firm, the owner of the product most widely used in this coun- 
try, says: 

“Excellent results are obtained by giving the oil in small doses. 
In mild cases a tablespoonful at night gives prompt relief. In longer 
standing cases make it almost a part of the diet and give one or two 
teaspoonfuls just after meals.” 

Dr. Lane and many of his followers, on the other hand, give the 
oil in much larger doses and insist that it be given shortly before 
meals so as not to interfere in any way with the digestion of food 
which it probably would if, as proposed above, it were given with or 
immediately after meals and thereby intimately mixed with the 
stomach content. 

Bastedo, in his book on materia medica, pharmacology, thera- 
peutics and prescription writing, states that the oil is only mildly 
laxative and should be given in doses of 30 c.c. two or three times 
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a day. Other authorities advise even larger doses, and Robinson 
(Medical News, 1900, v. 77, p. 56) reports that he frequently admin- 
istered nearly a pint in a few hours without any indications of dis- 
comfort and no untoward results of any kind. Robinson also asserts 
that he was able to duplicate the experiments reported by Randolph 
and reclaim all of the oil that was ingested. Some recent German 
experimenters, however, appear to believe that a part, at least, of 
the oil is changed or absorbed in the intestinal tract, and while the 
bulk of it passes through unchanged it is not possible to reclaim 
absolutely all of the oil as taken. At the present time, the preferred 
dose is from one to two tablespoonfuls one hour before meals, 
or from two to four tablespoonfuls on retiring. The oil may be 
flavored to make it less objectionable, and several authorities appear 
to prefer administering the product in the form of an emulsion, 
though others claim that the emulsion is not so satisfactory and 
does not give the same uniform good results. 

In addition to its use internally as a lubricant or laxative, paraffin 
oil is also given in the form of rectal injections, and is being ex- 
ploited more recently as a dressing for wounds, both recent and 
chronic. In connection with chronic ulcers it is being extolled as a 
dressing to protect the skin around the focus of suppuration. The 
oil in these cases not alone protects the skin against irritation from 
oozing, thus warding off eczema, but also keeps the dressings from 
sticking. 

The use of liquid petroleum as a soothing application in the form 
of a spray to inflamed mucous membranes of the nose and throat 
is well-known, as is the use of the same product in cosmetics, such 
as skin creams or pomades, and the use of this product for these 
several purposes need not be discussed at this time. 

In conclusion, then, the object of this communication is to call 
attention to the renewed interest that is being manifested by medical 
men in paraffin oil for internal administration, and as an adjuvant 
dressing for wounds, and to suggest to pharmacists that they ac- 
quaint themselves with the properties of the available material for 
the purpose of pointing out to physicians the nature and the kind of 
material that is available as well as the limitations that probably 
exist. 
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1914. 


THE UNITED STATES PUBLIC HEALTH SERVICE? 


By Joun F. Anperson, Director Hygienic Laboratory, U. S. Public Health 
Service, Washington, D. C. 


The Federal Public Health Service is a bureau of the Treasury 
Department. Beginning as the Marine Hospital Service, through 
successive acts of Congress it has undergone a process of evolution 
so that all of its duties are essentially of a public health character, 
and it is organized with a view to their performance. 

The central bureau at Washington, which is presided over by 
the surgeon-general, has seven divisions, as follows: 

1. Personnel and accounts. 

Foreign and insular quarantine and immigration. 
Domestic (interstate) quarantine and sanitation. 
Sanitary reports and statistics. 

Scientific research. 

Marine hospitals and relief. 

. Miscellaneous. 

Rack of the six divisions first mentioned is in charge of an 
assistant surgeon-general, who is directly responsible for administra- 
tive matters in connection with his division. The officer who has 
charge of the Division of Personnel and Accounts has immediate 
supervision of the entire personnél and appropriations, and the 
preparation of the annual estimates therefor. 

Through the Division of Foreign and Insular Quarantine and 
Immigration are administered all matters relating to maritime quar- 
antine and medical inspections of aliens. 

Through the Division of Interstate Quarantine are administered 
all matters relating to the control of contagious and infectious dis- 
eases in interstate traffic. 

The Division of Sanitary Reports and Statistics handles all 
matters relating to the collection of morbidity reports, reports of 
epidemics, and of information pertaining to the geographic distri- 
bution of disease and to climate in relation to health and disease. 

The Division of Scientific Research administers all matters re- 
lating to investigations of contagious and infectious diseases and 


* Abstract of a lecture delivered by invitation March 9, 1914, before the 
Philadelphia College of Pharmacy. 
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matters pertaining to the public health wherever made. In the field 
it is represented by the Hygienic’Laboratory with its four divisions, 
the plague laboratory in San Francisco, the leprosy investigation 
station in Hawaii, the pellagra investigation station at Savannah, 
Ga., the station at Wilmington, N. C., for the investigation of the 
parasites of man, and by officers engaged in investigations of typhoid 
fever, Rocky Mountain spotted fever, poliomyelitis, etc., in dif- 
ferent parts of the country, and sanitary surveys of navigable waters 
wherever conducted. 

In the Division of Marine Hospitals and Relief are administered 
all matters connected with the care and treatment of seamen and 
recruiting for the several bureaus of the department. 

To-day the Public Health Service has a corps of approximately 
450 medical officers, 50 pharmacists, and a total personnel of 
about 2,000. 

In the public health law of July 1, 1902, provision is made for 
annual conferences between the Public Health Service and state 
boards and departments of health. Provision is also made for special 
conferences with all or a part of the state health organizations, and 
‘upon the application of not less than five state health authorities, a 
special conference must be called. In effect, there is thus provided 
an advisory council on administrative matters, which in its devel- 
opment will insure codperation and be an arbiter on vexed sanitary 
questions, and in which each state is entitled to representation. 

In the same law Congress also provided for an advisory board 
for consultation relative to investigations to be inaugurated and 
the methods of making them in the Hygienic Laboratory. By this 
means the service is brought in touch with the great scientific labora- 
tories, and may avail itself of advice from the highest sources. 

’ Congress has thus made provision for councils in respect to both 
administrative and scientific matters. Their utilization in the highest 
degree is one of the most important means of development of public- 
health organization and public-health work. 

The necessity for more and more extensive Federal supervision 
over international traffic was made apparent by repeated epidemics. 
The first permanent quarantine law, passed April 29, 1878, was a 
result of the widespread and severe epidemic of yellow fever during 
the previous year. The passage of the law of February 15, 1893, 
was intimately associated with the outbreak of cholera in Europe in 
1892, and the quarantine act of June 19, 1906, followed the epidemic 
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of yellow fever in the Southern States in 1905. Under the above- 
mentioned laws and a few minor ones, there was finally developed 
the national system of quarantine as it exists to-day—-a system, the 
development of which occupied approximately 100 years. 

All quarantine operations in the United States are conducted 
under the supervision of the Federal Government, and, with two or 
three exceptions, all stations are conducted by Federal officers. 

A long series of immigration laws have been enacted between 
the periods March 20, 1819, and February 20, 1907, their general 
objects from a hygienic standpoint being the improvement of the 
health and comfort of arriving aliens, and the development of a 
stronger race in the United States. 

On arrival at domestic ports, all aliens are required to undergo 
medical inspection, and for those suffering with disease, hospitals 
are maintained. This medical inspection is conducted by the Public 
Health Service. | 

The administrative procedures in international sanitation having 
been established, and their further improvement assured, the great 
public health problems of the Nation are now of an interstate and — 
intrastate character. 

The Federal public health statutes are based upon, or are care- 
fully in accord with that clause of the Constitution which gives the 
right to Congress to regulate commerce between the states. On 
account of the far-reaching effect of interstate intercourse on our 
national life, the field for public health activities on the part of the 
Federal Government is wide. 

Under the quarantine act of February 15, 1893, the secretary of 
the Treasury is authorized to issue regulations for the prevention 
of the spread of infectious and contagious diseases from one state 
to another, where the regulations of the states are inadequate. 
These regulations may be enforced by state and local authorities, 
but the Federal Public Health Service is authorized to codperate in 
their enforcement, and should the states fail or refuse, the Presi- 
dent may adopt such measures as in his judgment shall be necessary. 

Examples of work of this character that may be mentioned are 
codperative measures for the collection and examination of rodents 
to prevent plague; anti-typhoid campaigns in urban and rural dis- 
tricts, and sanitary surveys of interstate and international waters in 
relation to the prevention of the spread of typhoid fever. 

There is necessity not only of quarantine measures to prevent the 
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spread of communicable diseases, but sanitary measures to prevent 
their propagation. These include the sanitation of trains and vessels 
and the supplies used aboard, the regulation of conditions under 
which the employees of common carriers work, and the exclusion of 
dangerous or infected merchandise from transportation. 

On account of the relation of epidemics to the hygienic and 
commercial welfare of the country, the Federal Public Health Service 
may, under the provisions of the above-mentioned law, assume re- 
‘sponsibilities in respect to their control under the direction of the 
Secretary of the Treasury and the President. In the event of out- 
breaks of cholera, yellow fever, smallpox, plague, or typhus fever 
in any part of the United States, the President is also authorized to 
cause regulations to be issued and enforced to prevent their spread, 
and an epidemic fund of approximately half a million dollars is 
appropriated annually for expenditures of the Federal Public Health 
Service in suppressing epidemics of these diseases. 

It is under such authority that the epidemics of yellow fever in 
the Southern States, the outbreaks of plague in California and our 
island possessions, and similar outbreaks have been handled. 


RELATION OF THE PuBLic HEALTH SERVICE TO PHARMACY, © 


The reorganization of the Marine-Hospital Service in 1871, under 
the direction of a supervising surgeon-general, materially broadened 
the object and scope of the service and evidenced the advisability of 
extending the work so as to provide for much needed supervision 
of varied interests relating to the public health. 

Of the many activities that were early developed by the service 
in this connection, few are of more wide-spread importance to the 
welfare of the public at large, or more intimately connected with 
the medical efficiency of the service itself, than the efficient control 
of medicinal substances and active participation and interest in the 
revision of the Pharmacopceia of the United States. This service 
has been regularly represented at each decennial meeting of the 
Pharmacopeeial Revision Convention held since its reorganization 
as a bureau in 1871, and several of the representatives of the Marine- 
Hospital Service have served as members of the revision committee. 
The first of the representatives of the service to be elected to serve 
as a member of the Committee of Revision was a pharmacist, Oscar 
Oldberg, who was the delegate of the then U. S. Marine-Hospital 
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Service to the Pharmacopeeial Convention in 1880. This service was 
also among the first of the government services to adopt the phar- 
macopeeia as the standard for its medical supplies and to require 
that drugs and medicines conform strictly with these official require- 
ments. 

In this connection it may also be of interest to point out that 
this service was the first to systematically use the metric system of 
weights and measures and that this use of the metric system by one 
of the government medical services played a very important part in 
the practical adoption of the metric system of weights and measures 
in the sixth decennial revision of the Pharmacopeeia of the United 
States. 

The use of the metric system of weights and measures was made 
compulsory in the then ‘“ Marine-Hospital Service” by an order 
signed by the Secretary of the Treasury, John Sherman, in 1878, at 
the request of Prof. Oldberg, and the steps that led up to the sign- 
ing of the order are well foreshadowed in the report of the Super- 
vising General, John M. Woodworth, on the operation of the Marine- 
Hospital Service for the fiscal year 1877, which includes a lengthy 
report on the adoption of metric system of weights and measures 
for medical and pharmacal purposes, by Oscar Oldberg, then chief 
clerk and acting medical purveyor of the United States Marine- 
Hospital Service. 

With the change of name to the Public Health Service, the need 
for codperation in improving the available supply of remedies used 
in the treatment of diseases and the perfecting of the scientific accu- 
racy in pharmacopceial requirements has become more and more ap- 
preciated and provisions have from time to time been made for active 
coéperation in the work of associations interested in the promulga- 
tion of the truth regarding the nature of medicines of various kinds. 
The general importance of this work from a public health point of 
view had in a measure been foreseen by the inauguration of the 
Division of Scientific Research and the establishment in the Hygienic 
Laboratory of a division of pharmacology devoted to the scientific 
investigation of drugs as they relate to the public health, particu- 
larly as to their potency, efficiency and pharmacopeeial purity. Also 
and in a more direct way, by the authorization by law to undertake 
the supervision and practical control of certain important medicinal 
products, such as sera and vaccines. : 


In 1902 Congress passed a law requiring that all persons or firms ? 
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engaged in the manufacture and interstate sale of viruses, serums, 
toxins, and similar products should be licensed by the Secretary of 
the Treasury for the sale of such products. An inspection has to be 
made of the stables, methods, etc., of the firm desiring to be licensed 
and an examination of all their products has to be made in the 
Hygienic Laboratory. After a consideration of the inspector’s re- 
port on the firm’s plant and the report on the examination in the 
Hygienic Laboratory of the various products, a license is either 
issued or declined. In connection with the enforcement of this 
law the Public Health Service has promulgated certain regulations 
to govern those engaged in the manufacture of these important ther- 
apeutic products and has established standards for the measurement 
of the potency of some of them. 

For a number of years members of the staff of the Hygienic 
Laboratory have actively codperated in the work of the Council on 
Pharmacy and Chemistry of the American Medical Association, the 
Committee on National Formulary of the American Pharmaceutical 
Association and the Committee on Non-official Standards of that 
latter Association. 

This codperative work done by members of the staff of the 
division of pharmacology in connection with these several commit- 
tees is no doubt familiar to you and need not be specifically reviewed 
at this time. 

The division of pharmacology of the Hygienic Laboratory has 
also contributed much in the way of codperative work on the revision 
of the pharmacopceia and has undertaken the study of a number of 
problems in connection with the present revision. The results have 
from time to time been published either in the form of bulletins or 
in papers contributed to the pharmaceutical or medical journals. 
Up to date these studies include: The standardization of thyroid 
products; the standardization of the adrenal gland products, more 
particularly ; the standardization of epinephrine; the physiological 
standardization of the official preparations of digitalis and of ergot; 
the possible standardization of tincture of caramel, and comprehen- 
sive investigations on the solubility and on the melting point of 
official chemical substances. 

Of even more direct interest to pharmacists as an illustration of 
the nature of codperative work done in the Hygienic Laboratory are 
the publications of the series of “ Digest of comments on the Phar- 
macopceia of the United States and the National Formulary.” 
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This work of abstracting the literature relating to the Pharma- 
copceia of the United States and the National Formulary was under- 
taken at the request of the board of trustees of the United States 
Pharmacopeeial Convention, with the sanction of the Secretary of 
the Treasury, and the compilations have appeared in the form of 
bulletins covering the literature of the calendar years from 1905 to 
date. This work has received high commendation from physicians, 
pharmacists and chemists in all parts of the world. The eminent 
pharmacognosist, A. Tschirch, in commenting on this work, admits 
that practical Americans were the first to recognize the importance 
of conserving intellectual energy in connection with the revision of 
the pharmacopceia and comments favorably on the comprehensive- 
ness of the “ Digest of Comments.” Pharmaceutical and medical 
journals generally have commented favorably on the several bulletins 
and have uniformly voiced the opinion that these bulletins represent 
a work of great utility and because of the fact that they bring to- 
gether with remarkable clearness the public comments on pharma- 
cology and materia medica and thus form an index of the work of 
the year such as is not published elsewhere. 

In addition to the work done in connection with the pharma- 
-copeeial revision and the standardization of drugs and preparations, 
there has also been published as Public Health Bulletin No. 56 a 
“ Digest of the Laws and Regulations in Force in the United States 
Relating to the Possession, Use, Sale, and Manufacture of Poisons 
and Habit-Forming Drugs.” This is the first complete analytical 
compilation of the laws on this subject, and provisions have been 
made to keep the material up to date by the publication of new 
legislation in Public Health Reports and the reprinting of this mate- 
rial from time to time as separates. The first of these reprints, 
covering the legislation enacted during 1912 and 1913, is now being 
distributed. 

As an illustration of the relative importance of matters phar- 
maceutical to public health work, it may be pointed out that of the 
go bulletins published by the Hygienic Laboratory, no less than, 39 
are of direct interest to the pharmacist, or have some distinct bear- 
ing on the practice of pharmacy. In addition to the 7 volumes on 
the “ Digest of Comments,” this list includes the very popular bul- 
letin of 122 pages on the Changes in the Pharmacopceia of the 
United States of America, eighth decennial revision, compiled by — 
Doctors Reid Hunt and Murray Galt Motter, published in 1905. 
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Six bulletins deal specifically with the physiological standardization 
of drugs, four deal with the chemical or physical standardization of 
official substances, nine discuss the use and standardization of anti- 
septics, disinfectants and germicides, six refer more specifically 
to sera and vaccines, and six involve comprehensive studies of 
chemical tests and other problems of interest to pharmacy. 

In addition to the work done in the Hygienic Laboratory prac- 
tical observations of interest to pharmacists are from time to time 
reported by individual pharmacists attached to the several stations 
in different parts of the country. 

The present corps of pharmacists includes 16 pharmacists of 
the first class, 24 pharmacists of the second class, and 6 pharmacists 
of the third class. 

Sanitary reports and statistics and the results of scientific inves- 
tigations are of value only as they are made public and used. Among 
the publications issued by the Service are the Hygienic Laboratory 
bulletins, bulletins of the Yellow Fever Institute, Public Health bul- 
letins, the weekly public health reports, and miscellaneous docu- 
ments. The Hygienic Laboratory bulletins represent the results of 
scientific investigations conducted in the laboratory. The public 
health bulletins are popular in character, and are utilized to convey 
sanitary information to health officials and to the public generally. 
The weekly public health reports are issued primarily for the benefit 
of health authorities as an aid in administration. 

Another important function of the Public Health Service in 
relation to the public health, and perhaps the most important one, is 
the conduct of scientific investigations. 

By an act of March 3, 1901, investigations of contagious and 
infectious diseases and matters pertaining to the public health were 
given definite status in law. Provision was made whereby laboratory 
investigations would be systematically carried on. Through this 
provision and in connection with the enforcement of the quarantine 
laws investigations have been made in Washington and different 
parts of the country. In order to comply with the law, however, this 
work was carried on largely through the Hygienic Laboratory. 

By an act of Congress approved August 14, 1912, broader powers 
were conferred on the Public Health Service to “study and inves- 
tigate the diseases of man and conditions influencing the propagation 
and spread thereof, including sanitation and sewage and the pollu- 
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tion, either directly or indirectly, of the navigable streams and lakes 
of the United States.” 

There is thus abundant authority for both laboratory and field 
investigations by the Public Health Service. As in the past the 
investigations will be conducted by officers specially trained and with 
such cooperation as state and local health authorities may be able 
to render. But in order that the great needs of the country may 
be met, more men and more money must be provided and the Public 
Health Service must have the active support of individuals, profes- 
sional associations, and other organizations to be benefited. 

Many highly important problems await solution. Among them 
may be mentioned the standardization of biologic and other thera- 
peutic products, the determination of the conditions causing pellagra 
and certain other diseases, the extent of the migrations of tubercu- 
lous and other patients from one locality to another, the ascertain- 
ment of the influence of artificial illuminants on health, the determi- 
nation of the relation of housing and other conditions to labor 
efficiency, and the prescribing of reasonable standards to control 
stream pollution. 

Requests are received daily from all parts of the country for in- 
formation regarding sanitary problems and methods of handling 
them. These requests are an excellent indication of the amount and 
extent of work to be performed in the immediate future. In one 
section of the country the question of the pollution of streams is 
pressing for solution; in another, it may be industrial accidents and 
poisoning ; in another, the question of the reduction of infant mor- 
bidity; and in still another, the measures that must be taken to 
eradicate malaria and other communicable disease. 


LECITHIN.* 


In the economy of living cells belonging to the vegetable and 


animal kingdoms, a very important part is played by a certain group 


of bodies, which are generally spoken of collectively as “ lipoids.” * 


* Reprinted from E. Merck’s Annual Report, 1912, vol. xxvi., pp. I-22. 


*The word “lipoid” is derived from the Greek Airoc = fat. It denotes 
fatty substances which contain phosphorus, or phosphorus and nitrogen, or 
neither of these elements, and which have special functions to perform in the 
cell. An exact definition of the term “lipoid” cannot be given. Kletzinsky 
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Among the best known members of this group are the cholesterins 
and lecithins. While the cholesterins are organic combinations free 
from nitrogen and phosphorus, the lecithins contain both nitrogen 
and phosphorus. They are grouped together as a special class of 
bodies, the so-called “ phosphatides,” ? comprising a large number 
of representatives. The phosphatides are characterized by contain- 
ing one or more molecules of phosphoric acid, an alcohol (for ex- 
ample glycerin), one or more fatty acid radicles (for example 
stearic or oleic acid) and one or more nitrogenous bodies (such as 
choline and allied substances). Lecithin, or rather the lecithins, are 
phosphatides of this description. The theoretical formula of the 
lecithins is as follows: 


It is highly probable that other substances containing nitrogen and 
allied to choline may occur in natural lecithin, but so far choline alone 
has been demonstrated with certainty in the decomposition products 
of the lecithins. The radicles of stearic, palmitic and oleic acid (R in 
the above formula) are present in the form of esters with the glyc- 
erin radicle in the lecithin molecule. It has not yet been possible 
to determine whether one molecule always contains either two similar 
or two different acid radicles. Although in the examination of 


understood it to mean those substances which cannot be saponified and which 
may be extracted from animal cells by means of alcohol and ether. If their 
non-saponification be left out of account, for it applies to cholesterin but not 
to lecithin, the designation “lipoid” may still be defined in the terms of the 
author mentioned above, for Overton considers it to denote all those com- 
ponents of the cell which, like fat, will dissolve in ether, chloroform and 
similar organic liquids. Kraus termed lipoids “noble fats” to distinguish 
them from fats. 

*Lecithin is a mono“amino-mono-phosphatide, which denotes that still 
more complex substances exist, ¢.g:, di-amino-mono-phosphatides, mono- 
amino-di-phosphatides, di-amino-di-phosphatides, tri-amino-mono-phospha- 
tides, etc. These bodies have not as yet been exhaustively investigated. (Com- 
pare Thudichum.) 

It should be noted that at the end of the original article in Merck’s 
Report a detailed list of the literature is given, arranged according to authors. 
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lecithin obtained from egg yolks stearic acid and palmitic acid or 
oleic acid are usually found, this is not a proof that these acids are 
derived from a single molecule; for a mixture of stearyl and 
palmityl-lecithin, or of stearyl and oleic acid-lecithin may equally 
well be present. But in the text-books of physiology or of physio- 
logical chemistry, lecithin from egg yolks is occasionally represented 
by the assumptive formula of stearyl-palmityl-lecithin : 


7/2 


- 


The structure of this formula may most probably be traced back to 

the statements of Thudichum; in his opinion a lecithin molecule 

always contains one saturated and one unsaturated fatty acid resi- 

due. According to him, every true lecithin contains at least one 

fatty acid radicle and always represents a mono-amino-mono-phos- 

phatide,—e.g., the molecule contains only one atom of nitrogen and 
one atom of phosphorus. 

It is generally assumed that the lecithin from egg yolks is mainly 
stearyl-lecithin and the lecithin obtained from plants mainly oleic 
acid-lecithin. In how far this assumption is supported by facts 
cannot be decided on the strength of the researches on the lecithins 
so far carried out. It is indeed doubtful whether the above formula 
definitely explains the constitution of the natural lecithins.* The 
investigations of MacLean, Otolski, Cousin, Erlandsen, Henriques 
and Hansen have shown that the lecithins, besides ‘containing cho- 
line, also possibly contain other nitrogenous disintegration products 
(pyridine) and other unsaturated fatty acids (linoleic acid and lino- 
lenic acid). This may also be inferred from the relatively high 
iodine number of the lecithins, which is not sufficiently explained 
by their content of oleic acid. Nor can it be decided whether cal- | 
cium and iron, which always accompany the lecithins, form an 
essential part of the lecithin molecule or are merely impurities ; thus 
no great weight can be attached to the constitutional formula of 
lecithin. Further, Malengreau and Prigent, as a result of hydro- 


* According to Thierfelder and Stern, other phosphatides besides lecithin 
occur in egg yolks. These have also been found by Thudichum, Hammarsten, 
Erlandsen and others in various animal organs. 


| | 
| | 
| 
| 


166 Lecithin. 
lytic experiments, have expressed doubt as to the possibility of an 
ester-like combination between choline and phosphoric acid. It is 
certainly true that the natural lecithins, however carefully they are 
purified, always represent mixtures of various lecithins. The 
physical condition of pure commercial lecithin, which is waxy and 
occasionally somewhat crystalline, is in favour of this view; and it is 
justifiable to assume, according to the present position of research 
on lecithin, that the separate lecithins which constitute natural 
lecithin, in their absolute chemical individuality and purity, are 
crystalline bodies. 

The solution of this problem is, however, of more chemical than 
physiological or therapeutic interest. As is evident from an inves- 
tigation by Stepp, those lecithins alone are of physiological or thera- 
peutic importance which are produced by the living organism itself 
for its own use. It is therefore probably justifiable in therapeutics 
to speak of pure lecithin when this consists solely of lecithins with- 
out admixture of albumins or of lecithalbumins. My Lecithinum ex 
Ovo purissimum is a preparation of this nature. 

The discovery of lecithin is usually attributed to Gobley (1846), 
although long before him Vauquelin (1811) and Couerbe (1834) 
found and described phosphorus-containing fats in the brain, which 
were probably identical with lecithin. Fremy, a pupil of Couerbe, 
named Vauquelin’s substance “ oleo-phosphoric acid,” as he found 
its products of decomposition to consist of glycerin, phosphoric 
acid and oleic acid. In conjunction with Valencienne he isolated the 
same substance from the roe of fish. But Gobley was the first to 
prepare it from the yolk of eggs, and he called it “ matiére vis- 
queuse,” and later, on account of its origin, “lecithin,” from 
Néxtdo0g (=yolk of egg).* He was also the first to recognise the 
principal component of lecithin possessing physiological importance, 
namely glycerophosphoric acid, which is obtained by the careful 


‘saponification of lecithin; he thus established the basis for the con- 


stitution of the lecithin molecule which is. still fairly generally 
accepted. The basic component of lecithin, choline, was discovered 
by Liebreich and Strecker. 

Lecithin is therefore regarded as a glycerophosphoric acid in 


*Strecker’s view (Annalen der Chemie und Pharmazie, 1868, Vol. 72, p. 
77) that the word lecithin is derived from 4v Yo¢c(=oil jar) and shouid 
therefore be written lecythin, is erroneous. 
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O~ Glycerophosphoric acid. 
P=O 


which the hydrogen atoms of the hydroxyls of glycerin are replaced 
by fatty acid radicles, and one hydrogen of the phosphoric acid 
residue by a choline radicle. Theoretical consideration shows that 
two possible formulas exist, one symmetrical and one asymmetrical, 
according to the position of the fatty acid residues in the glycerin, 
thus: 


cHZO'R 
| 


N&(CH;)s O 
\ N&(CH 
OH aa 3)3 


Since lecithin is optically active and as, according to Willstatter 
and Liidecke and also according to Power and Tutin, the glycero- 
phosphoric acid derived from lecithin possesses rotatory power, 
Ulpiani expressed himself in favour of the asymmetrical formula. 
Speculations of this kind are, of course, only of theoretical interest. 
Possibly the synthesis of the lecithins, which has not as yet been 
successfully carried out, will throw light on the question of the 
constitution of lecithin. Hundeshagen, as the result of an unsuc- 
cessful synthesis of lecithin, claimed to have proved the truth of 
Strecker’s statement that lecithin was not a salt of di-stearyl-glycero- 
phosphoric acid and choline, but an ester-like combination of the 
two substances, in which the basic character of choline was retained. 
The choline salt of di-stearyl-glycerophosphoric acid obtained by 
Hundeshagen had quite different properties than lecithin. Kade’s 
attempts to prepare lecithin synthetically must also be regarded as 
failures from a practical point of view. 


OcCURRENCE OF LECITHIN. 


Lecithin is so widely distributed in the human and animal organ- 
isms that it has been concluded, though not without contradiction, 
that no organ exists which does not contain lecithin. Thus the 
phosphatide is found, according to Hermann, Hoppe-Seyler, | 
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| Manasse, Abderhalden and Peritz in the blood; according to 
| Miescher in pus; according to Gobley, Liebreich, Thudichum and 
= Koch in the brain; according to Dunham, Rubow, Krehl, Nerking, 
Heffter, Baskoff, Noel Paton, MacLean, Bischoff and others in the 
— heart (cardiac muscle), kidneys, suprarenal glands, liver, lungs and 
] spinal cord, and according to Frankel in the pancreas, muscles, tes- 
iH ticles and submaxillary gland as well; according to Chevalier and 
i Koch in nerve tissue (sciatic) ; according to Glikin, Rolle and 
_ Otolski in bone marrow; according to Thudichum, Long and Gep- 
| hart in bile; according to Dezani, Vacheron and Miescher in the 
i sperm; according to Donath in the cerebrospinal fluid; according to 
| Wallis and Schélberg in ascitic fluid, etc. Further, according to 
Hoppe-Seyler, it is a component of caviare; according to Burow, 
Tolmatscheff, Koch, Vageler, Siegfeld, Glikin, Dornic and Daire 
and Marre it is a component of milk and consequently of butter, as 
i has been proved by Krampelmeyer, Jaeckl and Bordas. The per- 
im _ centage of lecithin indicated by the various authors in human or 
animal organs is as follows: 


Blood 0.2 per cent. 

qi Blood corpuscles 0.46 per cent. (1.8 Human fat 0.05 per cent. 

| . per cent.) Muscles 0.8 per cent. 

i Brain 16 per cent. Testicles 1 per cent. 
Heart 4.5 per cent. Submaxillary gland 1 per cent. 
Cardiac muscle 12.5 per cent. Nerve tissue 17 per cent. 
Kidneys 8.5 per cent. (of the dry tissue) 

| Suprarenal gland 2.5 per cent. Sciatic nerve 33 per cent. 

i Liver 4.3 per cent. (of the dry tissue) 

| * Bile 0.15 per cent. Sperm 1.5 per cent. 

i Lung 1.5 per cent. Milk 0.06 per cent. 

i| Spinal cord 11 per cent. Butter 0.17 per cent. 

Marrow 3 per cent. Yolk of egg 12 per cent. 
‘Pancreas 0.5 per cent. Rabbit (living) 0.5 per cent. 
Thymus 7.5 per cent. Hedgehog (living) 0.8 per | | . 

cent. 


In the vegetable kingdom lecithin is also very frequently found. 
It was first discovered in plants by Knop in 1860, but its general dis- 
tribution throughout the vegetable kingdom was first established 
by Tépler. It is always abundantly present in seeds, buds and young 
shoots, a fact which indicates its great importance in the growth of 


| 
| April, 1914. | 
i 
| 
‘ 


Lecithin. 169 


young plants. The lecithin content of various seeds is specially 
reported upon by Schulze, Forti, Maxwell, Bernardini and Chia- 
rulli; lecithin in vegetable oils by Schlagdenhauffen and Reeb, Stell- 
waag, Jacobson, Riegel and others; in sugar cane by Shorey; in 
yeast by Hoppe-Seyler, Himberg and Sedimayr ; in leaves, blossoms, 
fruits, etc., by Vageler; in fungi by Heinisch, Zellner and Lietz; in 
grape pips and wine by Rosenstiehl, Funaro and Barboni, Muraro, 
Bicciardelli and Nardinocchi, Salvadori and Mazzaron; and the 
occurrence of lecithin in the vegetable kingdom generally by 
Kraetzschmar, Heckel and Schlagdenhauffen, Stoklasa, Hanai, 
Marchlewski, Winterstein and Hiestand and others. 

The content of various seeds, vegetable oils, etc., is given as 
follows in the literature: 


Barley 0.7 per cent. Cantharellus cibarius 1.3 per cent. 
Wheat 0.6 per cent. Lettuce 0.36 per cent. 

Rye 0.6 per cent. Rhubarb 0.33 per cent. 

Peas 1.2 per cent. French beans 0.25 per cent. 
Lentils 1 per cent. Green peas 0.15 per cent. 

Beans 0.8 per cent. Green tomatoes 0.25 per cent. 
Linseed 0.9 per cent. Yeast (dry) 2 per cent. 

Vetch seeds 1.2 per cent. Wine 0.03 per cent. 

Lupin seeds 2 per cent. Fat of melon seeds 0.6 per cent. 


lupin seeds 7.5—-50 per cent. 
peas 30-50 per cent. 

vetch seeds 13-21 per cent. 
rye 8 per cent. 

wheat 7 per cent. 

barley 7 per cent. 

oats 11.5 per cent. 
fenugreek seeds 1.5 per cent. 
maize 1.5 per cent. 


Pumpkin seeds 0.4 per cent. 
Poppy seeds 0.25 per cent. 
Maize 0.25 per cent. 
Soya-bean oil 0.15 per cent. 
Ergot 1.7 per cent. 
Toadstools 1.4 per cent. 
Yellow boletus 0.6 per cent. 
Mushrooms 0.9 per cent. 
Morel 1.6 per cent. 


However, lecithin does not only occur as such, but especially in 
plants in combination with other substances. Thus ovo-vitellein, de- 
scribed by Hoppe-Seyler, is a combination of lecithin with albumin ; 
jecorin, described by Drechsel, Boskoff, Erlandsen d others, is a 
combination of lecithin with glucose or galactose anu other sub- 
stances; and protagon, which occurs in the central nervo.s system 
and in the brain and has been investigated and described b:. Lieb- 
reich, Hoppe-Seyler, Diakonow, Strecker, Gamgee, Blankenhorn, 
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Baumstark, Ruppel, Kossel and Freytag, is a combination of leci- 
thin with cerebrosides.* Protagon is described by Kossel, Ruppel 
and others as a crystalline substance, soluble in hot alcohol. and 
which swells up in water. 


PHYSIOLOGY OF LECITHIN. 


Special attention has been paid to the study of the origin and 
significance of lecithin in the vegetable world by Maxwell, Stoklasa, 
Staniski, Marchlewski, Hanai and Koch. Even though the results 
of their investigations have not rendered the chemistry of lecithin 
formation as clear as might be desired, yet they have shown that 
lecithin may and usually does occur in all parts of plants. From 
this fact alone it may be concluded that it is a very important or 
indispensable body in the plant. 

Maxwell attempted to prove that the phosphorus present in seeds 
in an organic form was changed during germination to the organic 
form, during which process lecithin was produced. The interme- 
diate stages passed through by the phosphoric acid are unknown. 
In the transition from the vegetable to the animal kingdom the 
organic combination is, in the author’s opinion, retained. The 
lecithin of a hen’s egg, on the other hand, changes when the egg 
is hatched into inorganic phosphorus compounds, and as a mineral 
phosphate plays a part in the bone-formation of the developing 
animal. But in the later stages of hatching, as Maxwell showed, 
the opposite process may occur. The most interesting fact brought 
out by Maxwell’s researches is that the animal organism is capable 
of changing inorganic phosphorus into organic compounds. As in 
the opinion of some observers, to which reference will be made later, 
the lecithin ingested with the vegetable food is decomposed in the 
animal intestine and absorbed as phosphoric acid (glycerophosphoric 
acid), lecithin synthesis must occur in the animal and human organ- 


ism, for it would otherwise be impossible to explain the origin of the - 


richness in lecithin of the animal organism. Reicher has recently 
also favoured this opinion. 

Stoklasa, from his own observations, formed the opinion that 
by far the greater part of the phosphoric acid of plants was present 


*Cerebrosides are bodies containing but no which 
on hydrolysis produce sugar. 
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in the form of organic compounds. Besides the nuclein compounds, 
lecithin is an important example of this class. It probably plays an 
important part in the processes of assimilation and dissimilation. 
In testing the lecithin content of seedlings, leaves and blossoms, the 
author found that the lecithin was not decomposed by germination, 
but that no lecithin was formed except when, under the influ- 
ence of light and chlorophyll, carbonic acid assimilation had set in. 
He even showed that in the absence of chlorophyll (in the leaves) 
no lecithin is formed and that in etiolated seedlings the lecithin is 
used up or decomposed. It is possible that during the first vegeta- 
tive period lecithin, under the influence of light, assists in the for- 
mation of chlorophyll in the seedling. The greatest amount of 
lecithin is probably formed in fresh green leaves at the time when 
the function of assimilation is at its height, an assumption made 
probable by the fact that the amount of lecithin in leaf-buds is only 
half as great as that in fully developed leaves, and that it rapidly 
disappears as the leaves grow older; the chlorophyll is reduced and 
xanthophyll makes its appearance. According to this, there is a 
close connection between the formation of chlorophyll and lecithin. 
Stoklasa even considers that lecithin may be a product of assimila- 
tion in the chlorophyll corpuscle itself. In agreement with this 
conjecture is the observation that certain plants, if placed in the 
dark at the time of their most active growth, soon show a consid- 
erable diminution of lecithin in their leaves, as compared with those 
which are allowed to develop in the light. It has not yet been dis- 
covered in what way lecithin assists in chlorophyll formation, but 
according to Stoklasa, it is certain that no chlorophyll can be pro- 
duced in the absence of light and phosphorus. Thus even if lecithin 
is not a part of the chlorophyll corpuscle itself, as was formerly 
assumed by Marchlewski, yet it appears to participate in chlorophyll 
formation and to supply the necessary phosphorus. From the 
leaves lecithin travels by way of the stems into the blossoms, where 


-it may perhaps assist in fertilisation, and thence by the fruits into 


the seeds. It is by no means certain, however, that the green leaves 
are the sole producers of lecithin; it is quite probable that plants 
and animals are able to build up lecithin in certain organs and from 
certain substances, as is the case for example in yeast and in fungi. 

Stoklasa’s observation that phosphorus is present in plants chiefly 
in organic form is confirmed by the results of Staniski’s researches. 
This observer found only very small amounts of inorganic phos- 


| 
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_ phoric acid in the seeds of millet in comparison with the amount of 
| organic phosphorus present. He found that in millet lecithin for- 
| mation was at its height during the period of seed development, and 
‘| that the maximum amount of lecithin was contained in the plant 
during the period of panicle formation. Thus it is justifiable to 
draw the conclusion that lecithin has important functions to perform | 
| . in connection with flower and seed formation. 
Hoppe-Seyler pointed out the close relationship between lecithin 
and chlorophyll mentioned above. He even placed chlorophyll in 
the group of lecithins. Although this view has not as yet been con- 
firmed, it is supported to some extent by Stoklasa’s researches. 
Furthermore, Marchlewski, Bode and Kohl have put forward theo- 
retical considerations according to which chlorophy!l represents a 
lecithin in which the fatty acid radicles* are replaced by special, 
colored complexes (chlorophyllanic acids), or these complexes 
| themselves are chlorophyll combined with lecithin.’ 
Hanai’s statements supplement Stoklasa’s communications. He 
made the observation that the old, green leaves of Thea Chinensis 
lose their lecithin in spring, and that the young, growing leaves are 
i very rich in lecithin. He therefore places lecithin among the re- 
i serve substances, which are stored in certain parts of the plant (as, 
for example, in the bark of the plant just mentioned) until the next 
i | period of growth, when they are supplied to the new shoots.® 
The conclusions drawn by Vageler from his investigations are 
deserving of special mention. According to these, the lecithins are 
inseparably bound up with metabolism and with the vital processes 
of the plant generally. The content of phosphatides increases up to 
the time of development of the fruit, the zenith of development, and 
decreases as the fruit ripens. Lecithin has, in the author’s opinion, 


*Compare the formula for lecithin on page 164. 

* According to W. Pfeffer (Pflanzenphysiologie, 1897, 2nd edition, Vol. 
I, p. 478), the lecithins are perhaps necessary for the construction of proto- 
plasts. However, it is not yet known whether they take part in the con- . 
Hi version of fats. The occurrence of choline in plants probably depends upon | 

the conversion of lecithin. According to Willstatter, chlorophyll contains 

| no phosphorus, whereby the theories of the authors mentioned above are in- 
I correct. Compare also Marchlewski, Biochemische Zeitschrift, 1908, Vol. 
10, p. 131. 
oa ® According to Jost (Pflanzenphysiologie, 1908, p. 184), however, the leci- 
| thins are not reserve substances, but constructive materials for protoplasm, 
| and for this reason they are not decomposed during germination of the seeds. 
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probably nothing to do with fat, with which others often consider it 
to be in relation. Like Koch, he seeks the function of lecithin in the 
cell primarily as an oxygen carrier, but also in the colloidal char- 
acter of the phosphatides, “ for the substratum of life itself, proto- 
plasm, which is still in many respects so enigmatical, is a colloid.” 

The physiological significance of the fatty acids contained in 
lecithin and of choline is explained by Koch. According to him, 
the lecithins are of importance for the life of the celi in two ways. 
For in conjunction with the albumins in colloidal solution, they con- 
stitute the basis for the formation of the necessary viscosity, on 
account of the ease with which they are influenced by ions (Na, Ca). 
Further, by means of their unsaturated fatty acids they take part 
in oxygen metabolism, and by their methyl groups, which are com- 
bined with nitrogen, in other reactions not yet known. Phosphoric 
acid, although in some respects the nucleus of the whole, does not, 
in Koch’s opinion, play any part in metabolism; Halliburton has 
shown that the amount of phosphorus in degenerated nerves does 
not begin to decrease before the eighth day. The author explains 
the fact that the residues of the unsaturated fatty acids are capable 
of taking part in oxygen metabolism by the ease with which they 
are oxidised; this is also known to be the case with lecithin which 
has been in contact with the air for some time. But it has not yet 
been proved that the lecithins may be regarded as oxygen carriers. 
The physiological significance of the nitrogen group may, according 
to Halliburton, be recognised by the fact that in certain diseases of 
the nervous system, such as general paralysis, a considerable amount 
of choline passes into the cerebrospinal fluid. 

As in the vegetable kingdom, so in the animal kingdom, lecithin, 
as I mentioned above, is present in almost every organ. It is present 
in comparatively large amounts in the principal. organs, and the 
conclusion may consequently be drawn that it also performs impor- 
tant functions in the economy of the animal cell. The nature of 
these functions cannot be stated with certainty. Nor has it been con- 
clusively ascertained whether lecithin is formed in the animal or- 
ganism, whether it is ingested with the food, or whether both these 
processes take place. The results of the investigations of various 
observers afford some elucidation of the matter. 

Bokay found that lecithin was split up in the intestine by the 


fat-splitting ferment of the pancreas, or putrefactive ferment, into . 


fatty acids, choline and glycerophosphoric acid. As he was unable 


| | 
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to demonstrate the presence of phosphoric acid in ethereal and 
alcoholic extracts of the faces, he concluded that lecithin or its 
decomposition products were absorbed and used up by the organism. 
In agreement with this conclusion is the fact investigated by him 
that the amount of phosphoric acid in the urine is substantially in- 


- creased after the ingestion of lecithin. Glvcerophosphoric acid is 


absorbed from the intestine in the form of a salt, and is not, accord- 
ing to Hasebrok, further broken down into glycerin and phos- 
phoric acid. Grosser and Husler, on the other hand, think it im- 
probable that glycerophosphoric acid passes directly from the intes- 
tine into the organism, as they succeeded in isolating a ferment, the 
so-called glycerophosphotase, from the intestinal and renal cells 
which splits up glycerophosphoric acid without leaving a residue. 
They therefore assume that lecithin is completely broken down in 
the intestine and is built up again from its elements in the tissues. 
The fatty acids, like the fats taken in with the food, are partially 
absorbed in the form of salts of fatty acids and partially excreted. 
Choline is further broken down with formation of carbonic 
acid, ammonia and methane. As lecithin is said to be com- 
paratively readily broken down, it is probably safe to assume that 
lecithin is not absorbed as such in the intestine; but this does not 
prove that it may not be partially absorbed unaltered and carried 
to the circulation. Miescher’s observation on Rhine salmon is gen- 
erally cited as a typical example of lecithin formation in the animal 
organism. According to this, a comparatively large amount of 


- lecithin is formed in the sexual organs of these fishes during the 


hunger period, which is said to occur as they wander up stream. 
The necessary phosphorus is presumably supplied by certain muscles 
of the fish. Paton also attempted to prove that in salmon inorganic 
phosphorus changes into organic phosphorus; however, the asser- 
tions of Paton and Miescher can only be accepted if it be proved 
that during their sojourn in fresh water these fishes really take in 
no nourishment. This was doubted by Pitter. Rohmann, from 
experiments on mice, concludes that the animal organism is capable 
of forming lecithin, for the mice increased and continued their de- 
velopment on lecithin-free food. But in similar experiments car- 
ried out by Stepp and Rohl the experimental animals perished. 
According to Rohl, mice fed exclusively on rice always perish 
in a few weeks, whereas on the addition of a small amount of 
lecithin their development continues normally. He therefore con- 
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siders lecithin to be an essential component of food, which cannot 
be constructed from its elements in the mammalian body. On the 
other hand, according to Fingerling’s observations, ducks are appar- 
ently able to produce large amounts of lecithin from inorganic phos- 
phorus. It must also be assumed that glycerophosphoric acid which 
has been absorbed is made use of in certain organs for the produc- 
tion of lecithin. The choline required for this purpose has been 
shown to be present in various parts of the organism (Kinoshita °). 
Mulon, Bernard and others point to the suprarenal glands as the 
seat of formation of lecithin. Moreover, lecithin appears to be 
capable of being split up by ferments in certain organs. Coriat, 


for example, believes an enzyme to be present in the brain, which | 


decomposes lecithin with separation of choline. He did not succeed 
in isolating this enzyme, but he proved that its action was destroyed 
by heating. 

After Békay had demonstrated that lecithin could be split up 
by the secretion from the small intestine, P. Mayer attempted to 
establish which of the ferments of the small intestine (trypsin, erep- 
sin, lipase) caused this disintegration. He found that lecithin was 
abundantly split up by steapsin and that under certain conditions 
the fatty acids separated in a crystalline form. According to this, 
the behaviour of lecithin is identical with that found by Connstein in 
the fermentative decomposition of the true fats. Mayer believes 
his observations to show that the enzymes do not react in the same 
way upon d- and 1-lecithin. 

Schumoff-Simanowski and Sieber also confirm the action of 
pancreatic and gastric steapsin in splitting up lecithin, whereas 
their tests with lipase of blood or blood serum gave a negative re- 
sult. It is not capable of splitting off fatty acids from lecithin. It 
is indeed possible, with the help of this negative character, to dis- 
tinguish lipase from other lipolytic enzymes. Lecithin is, on the 
other hand, decomposed by vegetable ferments, especially by the 
ferment of Ricinus communis, with separation of fatty acids. 

But the results of the authors mentioned above do not appear to 
correspond entirely with all the facts, if they are compared with 


* Choline is said by Lohmann to occur in the suprarenal glands, by von 
Fiirth and Schwarz in the thyroid gland and intestinal extracts, by Schwarz 
and Lederer in the thymus, spleen and lymphatic glands, by Kutscher in flesh, 


by Letsche in serum, by Jacobsen in bile, by Cramer in the brain, by B6hm | 


in the placenta, by Gautrelet in the kidneys, ovaries, testicles and pancreas. 
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the results obtained by Slowtzoff, Stassano and Billon. According 
to these authors, lecithin is not by any means readily decomposed and 
it is doubtful whether it is decomposed by the action of putrefactive . 
bacteria and pancreatic ferment. Thus Stassano and Billon found 
that neither activated pancreatic juice nor gastric juice acts upon 
lecithin ; this was confirmed by Slowtzoff for fresh lecithin, but he 
observed the decomposition of older (oxidised) lecithin. He also 
confirmed the observation that choline was separated from lecithin 
which had been stored for some time, even when boiled, alkaline 
ferment solution was used. Independently of the separation of cho- 
line, saponification of lecithin by means of pancreatic juice,—e.g., 
by steapsin, apparently occurs. As lecithin is readly emulsified in 
the presence of bile and albumoses, and as Stassano and Billon 
claimed to have observed that lecithin, when injected subcutaneously, 
was taken up by the leucocytes which had migrated to the site of 
injection, and that by feeding on lecithin the latter apparently passed 
into the lymph of the thoracic duct, Slowtzoff conducted experiments 
which showed that lecithin, when administered internally, is in part 
ingested unchanged, as could be recognised by the appearance of 
lecithin in the lymph. As regards the splitting up of lecithin in the 
intestine, it occurs, according to Slowtzoff, in the duodenum where 
it cannot, in his opinion, be caused by putrefactive bacteria. 

The results of the investigations of the observers mentioned 
above lead to the assumption that the lecithin taken in with the 
food is partly absorbed as such and partly split up. Slowtzoff as- 
sumes that like the fats it can be gradually reconstructed in the 
organism by synthesis. The proof of this may be sought in the fact 
that the same or very similar results have been achieved in therapy 
with the salts of glycerophosphoric acid (compare Merck’s Report 
IQII, pages I to 30) as with lecithin. 

With regard to the action on lecithin and its decomposition by 
ferments (lipase, diastase) reference may also be made to the pub- 
lications of Lapidus and Terroine. 

The investigations carried out by Glikin are of much value for 
the biological significance of lecithin. He points out that birds and 
mammals show a greater or less content of lecithin in the bones or 
the whole body, according as to whether they are born naked and 
helpless, or independent and with their senses developed. Thus the 
amount of lecithin in cats and dogs, which are born blind and help- 
less, is greater than that in guinea-pigs, which immediately after 
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birth are able to feed on cabbage and turnips like the fully devel- 
oped animals and are not dependent upon mother’s milk; similarly 
insessorial birds contain more lecithin than autophagous birds, which 
is indeed clearly shown in the eggs of these birds. Man, also, 
who comes into the world helpless, shows a very high percentage of 
lecithin in the bone marrow, which is only appreciably diminished 
when growth proceeds more slowly, or ceases. He also established 
the fact that the bone marrow of young animals contains far more 
lecithin than does that of fully developed animals, and that this 
store of lecithin diminishes as the animal grows and that new- 
born animals come into the world with a large supply of lecithin. 
From these observations it is evident that lecithin represents a 
highly significant factor in the growth of animals, even though 
nothing is yet known of the finer biological processes involved in the 
utilisation of lecithin in the cell and in the organism. 

But in order to form a conception of the functions of the lecithins 
or of the lipoids in general, the colloidal nature of these substances 
must primarily be taken into account; and also their capability 
.of forming solutions and compounds, which are readily decomposed, 
with other substances of importance in the construction and the life 
of the cell. It must also be taken into consideration that certain 
concentrations of lipoids are more soluble in solutions of alkaline 
salts than in other salt solutions. It is assumed that by an increase 
in the concentration of the salt by the entrance of calcium salts into 
the cell with consequent separation in flakes of the lipoids, mem- 
branes are formed which are permeable, impermeable or semi-per- 
meable to certain solutions. The so-called semi-permeable mem- 
branes, especially, appear to be of importance to the life of the cell, 
as they serve to keep within bounds the entrance and exit of  sub- 
stances. 

In the interior of the cell, according to Meyer, it is through the 
intervention of the lipoids that the whole of the contents do not join 
to form a homogeneous mass, but that the thousand particles form- 
ing the cell, with all their different chemical affinities, remain side 
by side, drawn up in order and at a measured distance; on the sur- 
face, however, they constitute a guard against too rapid streaming 
in and out of water, and against the penetration of all the salts 
dissolved in the blood, and in the tissue fluids, and of other sub- 


stances. They also form a sort of sieve for the penetration of sub- 


stances soluble in fat, especially of those which dissolve more readily 
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in lipoids than in water and aqueous albumin-colloids. The action 
of narcotic drugs stands in close relation with this solubility in 
lipoids. It may also be assumed that the functions of the lipoids 
may, within certain limits, be modified by their different chemical 
construction and solubility in the body juices, as well as by reciprocal 
solution. For it is known that the solubility of the best known 
lipoids, lecithin and cholesterin, may be altered in other fluids by 
mixing the two substances. Erlandsen found that lecithin, which 
by itself is insoluble in acetone, became soluble to a slight degree in 
the presence of cholesterin. It must further be taken into considera- 
tion that the lecithin of the organism includes a large number of 
similarly constructed substances, which occur in mixtures in various 
proportions, and on account of the varying concentrations of salt 
solutions are differently influenced and precipitated or redissolved. 

The permeability for albumins and inorganic (calcium, alkali 
and phosphoric acid) salts of the semi-permeable membranes formed 
by the lipoids, which is confirmed by the fact that the organic lipoids 
contain inorganic salts of this kind, facilitates the perception of the 
electrical processes which, in the opinion of various observers, take 
place in the cell. Thus Héber and Nernst have developed theories 
which are intended to explain the connection between galvanic proc- 
esses in the organ tissues and the stimulation of nerve activity. 

The physiological processes which take place in the cells between 
lecithin and narcotic drugs are of great pharmacological interest. © 
Harlen and von Bibra considered the narcotic action of ether and 
chloroform to be due to the liberation of fat by these drugs in the 
cells of the brain. Hermann assumed that the narcotic drugs at- 
tacked the lecithins and cholesterins of the ganglion cells. H. 
Meyer came nearer to the truth when he ascertained that the action 
of a narcotic drug was the more powerful the more readily it dis- 
solved in lipoids and the less readily it was soluble in water. This 
was also confirmed by Overton. In his opinion the narcotic drugs 
pass into those components of the cell which contain cholesterin 
and lecithin, and alter their physical condition in such a way as to 
disturb their functions, or to act injuriously upon the functions of 
other components of the cells. This alteration of function very 
probably depends upon a sort of anchoring of the narcotic to the 
lipoids, the bond being weakened by the introduction of other lipoids. 
This at least follows from Nerking’s experiments. This observer 
administered to animals simultaneously intravenous injections of 


itt 
| 
| | 
Wt 
1 
i | 
| 
| 
i 
it 
| 
AW 
| 
| 
|| 
| 
| 
- 
| 
| 
i 
| 
Th 
| 
if 
| 
| 
it 
al 
lt 
iid 
Tit 
| 
| 
| 


Lecithin. 179 
lecithin and urethane and found that the usual prompt action of 
urethane remained absent. He concluded that urethane, injected 
simultaneously with the lecithin, became anchored to the latter and 
was thus unable to enter into reciprocal action with the lipoids of 
the brain. Further experiments with ether, chloroform, morphine, 
scopolamine, novocaine, tropacocaine and stovaine gave a similar 
result. The subcutaneous, intravenous and intraperitoneal injec- 
tion of these narcotics, applied simultaneously with lecithin, always 
caused an earlier return to consciousness, or the earlier reappear- 
ance of sensation. Similarly, animals which had previously received 
an injection of lecithin required a larger dose of the narcotic than 
those which had not previously undergone lecithin treatment. These 
results justify the conclusion that lecithin injections might be em- 
ployed for human beings also, in order to shorten the period of 
narcosis or as a prophylactic against its troublesome secondary 
effects. For experiments of this nature subcutaneous injections of 
aqueous emulsions of lecithin or intravenous injections of lecithin- 
sodium chloride emulsions are suitable. 

The part played by lecithin in hemolysis by poisons is also of 
physiological significance. In 1902 Flexner and Noguchi made the 
observation that blood corpuscles, which had been completely freed 
from the adherent serum by washing with physiological salt solu- 
tion, were not dissolved by snake venom. They assumed that a 
substance was present in the blood serum which played the part of 
activator of the amboceptors of the snake venom, and this was later 
experimentally demonstrated by Kyes. According to Kyes, cobra 


venom which is inactive towards various kinds of blood immediately - 


assumes hemolytic properties on the addition of lecithin. If cobra 
venom occasionally causes solution of blood corpuscles in spite of 
the absence of serum, it is due, according to Kyes, and Sachs, to the 
lecithin contained in the bloed corpuscles; and this occurs more 
readily the more loosely the lecithin is bound to the blood corpuscle 
or to the molecule of protoplasm. The communications of Abder- 
halden and le Count show that the activating properties of lecithin 
may be arrested by cholesterin. 

Finally, the relationship existing between the action of lecithin 
and that of R6ntgen rays or radiim rays has gained the considera- 
tion of physiologists. Reference may be made to the communica- 


tions on this subject by Schwarz, Werner, Exner, Sywek, Neuberg, . 


Wohlgemuth and Hoffmann. 
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THE IMPORTANCE OF LECITHIN IN METABOLISM AND NUTRITION. 


After the favourable effect of lecithin upon phosphorus metab- 
olism and upon nitrogen metabolism had been established, first by 
Selenski and later by Serono and Charrin, Desgrez and Zaky, ex- 
perimenting on animals, proved that feeding with lecithin leads to 
a lasting retention of phosphorus. According to their observations, 
phosphorus is used for bone-formation and for building up the 
brain; they were also able to prove that after feeding with lecithin 
the amount of lecithin in the brain was appreciably increased. The 
favourable influence exerted by lecithin upon metabolism in general 
and upon retention of phosphorus in particular, led the two observers 
to undertake more exhaustive observations on guinea-pigs, in which 
they found that it was not the glycerophosphoric acid, but the choline 
which diminished the excretion of phosphorus and causes an in- 
crease in the body-weight,—e.g., that the action of lecithin depends 
upon its basic components. Hatai was able to confirm the favourable 
influence exerted by lecithin upon growth. He treated white rats 
belonging to one and the same brood, some with lecithin and some 
without, and obtained the surprising result that the animals treated 
with lecithin thrived considerably better, indeed they increased in 
body-weight by 60 per cent. more than the other animals. Internal 
administration brought about the best results, but better growth 
of the animals was also observed after subcutaneous administration. 

Danilewski noticed that tadpoles grew with extraordinary 
rapidity under the influence of lecithin, and he therefore tried the 
drug in young dogs. He found that the subcutaneous and internal 
administration of lecithin is a great incentive to bodily growth, im- 
provement of the blood and increase of the brain, which he explains — 
as an acceleration of the bioplastic, morphogenous processes. He 
observed especially that the dogs treated with lecithin appeared 
much more lively, more intelligent and physically stronger than 
_ the control animals. For his experiments he employed an emulsion 
of lecithin in physiological salt solution, of which he injected doses 
of 0.02 to 0.05 gramme of lecithin under the skin of the abdomen, 
or gave double this dose by mouth. In further experiments on the 
blood-forming properties of the’ spleen and the bone marrow, 
Danilewski and Selenski arrived at the conclusion that lecithin plays 
an important part in the hematopoietic processes which take place 
in these organs. This assumption gains in probability when it is 
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borne in mind that lecithin is capable of adsorbing and binding in 
the organism various substances of importance in the vital process, 
such as albumins, sugars, salts, ferments, etc., substances which for 
their part are readily decomposed into their components. 

An insight into the relations which exist in metabolism under the 
cooperation of lecithin is also furnished by the results of the inves- 
tigations of Franchini, Massaciu, Buchmann, Zuntz, Yoshimoto and 
Slowtzoff. According to Franchini, feeding rabbits on lecithin in- 
creases the lecithin content especially in the liver, less in the muscles 
and not at all in the brain. The increase in the lecithin content of 
the liver remains for some time, even after the ingestion of lecithin 
has been discontinued. The discovery of the author that only very 
little lecithin is excreted in the feces tallies with other statements 
which have been mentioned above. Franchini also confirmed the 
observation that during lecithin administration an increased amount 
of glycerophosphoric acid is found in the muscles and in the liver. 
He also found a slight increase of this acid in the urine, though this 
may have been first formed from lecithin in the urine, for lecithin 
is a somewhat labile substance. The fact that no choline could be 
found in the urine is, however, not in favour of this view. 

The choline which is split off from the lecithin during metab- 
olism is, according to the author, further broken down and oxi- 
dised in the organism, and appears as formic acid in the urine. 
Another hypothesis which has not yet been proved has been sug- 
gested by Low. He assumes that lecithin acts in metabolism as a 
fat-carrier, the fatty acids being split off from the molecule and then 
replaced by new ones. Part of the lecithin-phosphorus is, accord- 
ing to Yoshimoto and Buchmann, kept back for some time in the 
organism and is most probably only very gradually excreted. Be- 
sides retention of phosphorus, Yoshimoto, Zuntz and Slowtzoff also 
found retention of nitrogen, which was not always accompanied by 
an increase in body-weight. V6ltz and Massaciu also observed an 
increase in the albumin content after feeding dogs and gufnea-pigs 
on lecithin, whereas Rogozinski was unable to demonstrate either 
an increase in nitrogen or phosphorus. 

These experiments on animals, the results of which are in part 
contradictory, have long been rendered perfectly clear by means of 
the practical employment of lecithin in man. The investigations on 
metabolism carried out by Cronheim and Miller on several children 
(under a year old) are interesting. On feeding with children’s 
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meal (consisting of skim milk powder, oatmeal and sugar) and 
administering lecithin, the nitrogen of the food was better assimi- 
lated and retained by the body than was the case when lecithin was 
not administered simultaneously. In the former case the nitrogen re- 
tention amounted to 19 to 28 per cent., in the latter case only to 2 to 
24 per cent. On the other hand, as regards phosphorus retention, food 
containing lecithin showed no advantages, nor could any influence 
on fat and carbohydrate metabolism be observed. Calcium and mag- 
nesium salts were, however, held back by the lecithin, which is a 
point in favour of increased bone-formation. The older the chil- 
dren, the more evident was the favourable influence of lecithin. This 
phenomenon is perhaps due to the fact that the body of the suckling 
contains, according to Siwertzeff, a large store of lecithin, which is 
gradually used up in the course of the first 4 to 5 months of life. 
Thus, children under 5 months of age are so richly supplied with 
lecithin that a further supply becomes superfluous and cannot be 
utilised. The utility of the drug really first becomes apparent when 
the store of lecithin has been exhausted. 

Recent experiments by Cronheim show that lecithin is not only - 
valuable during growth, but is also of value to adults. A_ fully 
developed individual requires a certain amount of lecithin for the 
maintenance of normal metabolism. It is therefore justifiable to 
assume that the drug is as beneficial for adults as for children. 

Massaciu carried out the following metabolism experiment on a 
man: he was first given meat and no lecithin, in the second experi- 
mental period he received roborat containing lecithin, and in the 
third period he was given both meat and lecithin. The assimila- 
tion of nitrogen was increased threefold in the second period as 
compared with the first, the nitrogen being better utilised in the 
intestine. The same occurred in the third period. This furnished 
a further proof of the nitrogen-sparing power of lecithin. The 
author also observed retention of phosphorus during lecithin admin- 
istration. Marfori’s results are in agreement with this; he found 
that egg-lecithin, when subcutaneously applied, furnished the or- 
ganism with phosphorus capable of being assimilated. 

Moricheau Beauchamp experimented on himself and on a med- 
ical student and found a nitrogen-sparing and phosphorus-sparing 
action. The author administered 0.5 to 1 gramme of lecithin a day 
and found after 4 days that he had gained in energy and that his 
weight had increased by 900 grammes. In the urine he found a 
decrease of nitrogen, urea, phosphoric acid and xanthin bodies. 
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The value of lecithin in nutrition is also shown in a paper by 
Usuki. The author found in experiments on dogs that lecithin has 
a favourable influence on the saponification of neutral fat, and that 
it thus accelerates the digestion of fat. As regards digestion in 
general, the only doubtful point is whether lecithin exerts a favour- 
able or a harmful influence upon it, or upon the digestive ferments. 
This point has not yet been settled. Certain conclusions may, how- 
ever, be drawn from the communications of Hewlett, Firth, Schutz, 
Kiittner, Kalaboukoff and Terroine. Fiirth and Schiitz found that 
bile has the power of augmenting the action of the fat-splitting 
and albumin-splitting pancreatic ferments, which they consider to 
be closely connected with the presence of bile salts. Nencki had 
previously made a similar observation. Hewlett, on the other hand, 
considered the favourable influence upon these ferments to be due 
- to the lecithin content of bile; Firth and Schiitz were only able to 
confirm this in the case of an alcoholic solution of lecithin. Kiittner 
attempted to test more carefully the influence of lecithin upon the 
digestive ferments ; he came to the conclusion that definite additions 
of lecithin sometimes hasten and sometimes delay the enzyme action 
of gastric or pancreatic juice. He was, however, unable to offer a 
reliable explanation of the matter. Kalaboukoff and Terroine 
have expressed the decided opinion that diastatic ferments are 
not influenced by lecithin. The results of their investigations are 
as follows: “ The addition of lecithin to pancreatic juice never 
hastens its decomposing action on monobutyrin; it hastens very 
slightly the action upon oil, but only in relatively high concentra- 
tions. The lipolytic action of glycerin extracts of gastric mucous 
membrane remains unaltered by the addition of lecithin; intestinal 
lipase is unaltered by the addition of lecithin. The addition of 
lecithin has no effect upon the rapidity of starch hydrolysis, of diges- 
tion of casein and coagulated albumin, or upon ‘the coagulation of 
milk and pancreatic juice.” These results throw doubt upon Hew- 
lett’s view mentioned above. The communications of Bang, Wohl- 
gemuth, Lapidus and Starkenstein also show that lecithin does not 
possess the accelerating action assigned to it by Hewlett. 

Slowtzoff, as a result of his lecithin experiments on man, came 
to the conclusion that lecithin occasioned retention of nitrogen, ac- 
companied by a diminution of sulphuric acid excretion in the urine. 
He considers this to be related to the decomposition of albuminous 
bodies, and concludes that what occurs is retention of albumin and 
not retention of other nitrogenous products (extractives). In his 
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opinion, the assimilation of albumin runs parallel with the assimila- 
tion of phosphoric acid and the diminution of the albuminous sub- 
stances. This phenomenon shows that lecithin promotes the organi- 
sation of albumin,—e.g., ‘its transformation into tissue-albumin. 
This transition of absorbed into organised albumin must, accord- 
ing to Umikoff and Slowtzoff, be considered as being due to the 
addition to the albumin of phosphoric acid and xanthin bodies. 
Thus, according to Slowtzoff, lecithin acts favourably upon this or- 
ganisation, and it is comprehensible for the increased assimilation 
of albumin to be accompanied by the retention of xanthin bodies 
and of phosphoric acid. 


BOOK REVIEWS. 


ALLEN’s COMMERCIAL ORGANIC ANALYsIS. Vol. III. Enzymes, 
Proteins and Albuminoid Substances, Milk and Milk Products, Meat 
and Meat Products, Hemoglobin and Blood, Proteids and Fibroids. 
Edited by W. A. Davis and Samuel S. Sadtler and the following 
contributors: E, F. Armstrong, S. B. Schryver, L. L. van Slyke, 
Henry Leffmann, Cecil Revis, W. D. Richardson, J. A. Gardner, 
E. R. Bolton, G. A. Buckmaster, W. P. Dreaper and Jerome Alex- 
ander. Philadelphia: P. Blakiston’s Son & Co., 1012 Walnut Street. 
1913. $5.00 net. 

This is another volume of Allen’s Commercial Organic Analysis 
which contains very much matter of special interest to pharma- 
cists. Indeed, every article contains information that is likely to be 
wanted either for purposes of manufacture or in analytical work. 
The article on hemoglobin and its derivatives, by John A. Gardner 
and George A. Buckmaster, is one of the most succinct articles on 
the practical examination of blood that we have seen. A similar 
commendation may be made of the articles on “ Proteins of Milk,” by 
L. L. van Slyke, “ Milk,” by Dr. Henry Leffmann, “ Milk Prod- 
ucts,” by C. Revis and E. R. Bolton, and “ Meat and Meat Products,” 
by W. D. Richardson. 

In addition to the article on the “ Proteins of Milk” there are 
two other chapters on these highly complex nitrogenous substances. 
The one on “ The Proteins and Albuminoid Substances ” by S. B. 
Schryver and the other on “ Proteins of Plants” by J. Frankland 
Armstrong. While the monograph on plant proteins may not con- 
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tain as much general information as the work of T. B. Osborne on 


“The Vegetable Proteins,” yet it contains, probably, the essentials 
for all analytical work. 

Among the other valuable articles are those on “ Enzymes” by 
E. Frankland Armstrong and on “ Albuminoids in Scleroproteins ” 
by Jerome Alexander. In some respects, this chapter on the albu- 
minoids by Mr. Alexander is one of the most interesting in the whole 
volume. The word albuminoid is restricted by the biological chem- 
ists of America to simple proteins which exhibit pronounced insolu- 
bility in all neutral solvents. On the other hand, as many of these 
protein substances form the chief constituents of the skeleton of 
animals as well as of the skin and its appendages, the physiological 
chemists of England apply the term scleroproteins to them. Alex- 
ander classifies these substances as follows: (1) Collagens or jelly- 
forming albuminoids; (2) Fibroids; (3) Chitinoids; and (4) 
Keratins. 


CURRENT LITERATURE. 
FoRMALIZED GELATIN CAPSULES. 


Enteric Capsules (Hard and Soft Gelatin).—Used for medi- 
cines which are apt to produce gastric disturbance, such as Potas- 
sium lodide, Oil of Santalwood, Sodium Salicylate, Sodium Car- 
bonate, Creosote, Sodium and Zinc Phenolsulphonate, etc. 

Ballenger and Elder suggest the immersion of the filled capsule 
for one minute in a dilution of 1 part of 40 percent. Formaldehyde 
Solution in from 40 to 60 parts of water. The capsules should be 
allowed to stand for two weeks after immersion before use. 

Another method is to subject the filled capsules to the vapor of 
Solution of Formaldehyde as follows: 

Place the capsules in an open box in a vessel which can be tightly 
closed. Take 15 Cc. of 40 percent. Formaldehyde Solution for each 
cubic foot of space in the vessel and pour it on cotton or gauze 
spread out upon a dish in the vessel. 

Six hours’ exposure to the vapor is sufficient for capsules which 
are not to be used immediately. Twelve hours’ exposure is prefer- 
able for capsules required for immediate use. These estimates are 
for soft elastic capsules kept at room temperatures (from 70° to 


75° F.). 
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Another plan suggested to secure intestinal absorption is to in- 


_ corporate the medicament in a mixture of suet and paraffin. The 


stomach contains no fat digestant and the mass will pass into the 
intestines. The following combination is suggested : 


BR Sodii Carbonatis Monohydratis or 
Potassii lodidi or 


M. ft. mass. 


Melt all ingredients together on a water-bath and encapsulate 
in No. oo gelatin capsules. 

To test the efficiency of the method prepare test capsules of 
methylene blue and oil of santol. 

Two hours after administration the eructation following the 
taking of a carbonated water will indicate whether or not the capsule 
has broken in the stomach. If the capsules have been hardened too 
greatly by the formaldehyde, the fact will be indicated by very slow 
coloring of the urine by the methylene blue. 

Mr. Smith, in his Thesis, advises the placing of the filled cap- 
sules in a ten percent. solution of formaldehyde during fifteen 
minutes, then washing them in running water for twenty minutes. 
The capsules are afterward dried in a dish in a water-bath for five 
hours or until free from the odor of formaldehyde. They have been 
used, in his experience, for the administration of Sodium Phenosul- 
phonate and Zinc Phenolsulphonate. (See Thesis of N. L. Smith, 
P. C. P., 1912, vol. 5; also Ballenger and Elder, in Jeur. A. M. A.., 


1914, p. 197.) 
E. F. Cook. 


DETERIORATION OF NITROGLYCERIN TABLETS. 


Rippetoe & Smith (Journal A. Ph. A., January, 1914, 96) report 
the results of several experiments which lead them to conclude that, 
“nitroglycerin will volatilize in the process of making the tablets if 
the granulation is exposed for any length of time, but after com- 
pressing the tablets and storing in ordinary corked bottles very 
little deterioration takes place. 

“The tablets will lose in strength if exposed in unstoppered 
bottles, therefore containers that are not air tight, such as cardboard 
boxes, should not be used.” 
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The assays were made by the modified Scoville method, which 
they consider to be a very practical and reliable method. 

“Samples of 0.01 (1/100) and 0.02 (1/50) grain hypodermic 
tablets, which were assayed on April 12, 1912, having been made 
some time previous, were set aside on a laboratory shelf in ordinary 
cork stoppered glass tubes of 100 each. These tablets were assayed 
by the modified Scoville method on November 12, 1913, with the 


results as shown in the following table: é 
April 12, 1912. November 12, 1913. 
0.02 grain 0.0150 grain 0.0149 grain 
0.01 grain 0.0061 grain 0.0057 grain 


_“ These tablets while they were deficient in nitroglycerin when 
made show practically no loss during a period of 19 months. 

“A Io per cent. solution of nitroglycerin (strength was not con- 
firmed by analysis) was mixed with sugar of milk to give a nitro- 
glycerin content of 5 per cent. This mixture upon analysis was 
found to contain 4.13 per cent. of nitroglycerin. A quantity of 
hypodermic tablets was made up from this mixture using the theo- 
retical amount based upon the above analysis to give a tablet assay- 
ing 0.01 grain. The tablets upon assaying were found to contain 
0.0102 grain nitroglycerin. These tablets were handmade while 
a lot of tablet triturates, which were made from a granulation on > 
machine using the same quantities as above, assayed 0.0093 grain 
nitroglycerin. 

“Two bottles each containing about 100 of 0.02 grain tablet 
triturates, made in 1907, were set aside in a closet, one of the bot- 
tles being corked and the other having only a piece of muslin over 
the mouth of the bottle to exclude dust. These tablets were assayed 
in November, 1913, by the modified Scoville method after having 
been stored as stated above for six years with the following results : 

Tablets in stoppered bottle ............ 0.0130 grain 
Tablets in unstoppered bottle ......... 0.0040 grain 

“Tn all probability these tablets would not have assayed, by the 
modified Scoville method, much over 0.015 grain when made. (Com- 
pare assay tablets in first experiment April 12, 1912.) 


Wuart Is Soap? 


Certain resolutions passed at a recent meeting of the Ohio State 
Pharmaceutical Association regarding the description of soap cer- 
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tainly need to be accepted with a considerable amount of reservation. 
Copies of the resolutions passed at the meeting were furnished to the 
State Authorities of the Federal Department of Agriculture and the 
Revision Committee of the United States Pharmacopceia and 
National Formulary. 

The following were the actual resolutions adopted : 


“Whereas, The market is flooded with various mongrel soaps, 


masquerading ag Castile Soap; and 

“Whereas, The Designation Castile Soap has long been recog- 
nized as and held to refer to U. S. P. Soap; therefore be it 

“Resolved, That we recommend the adoption of such State and 
National Standards as will forbid the use of the term ‘ Castile’ as 
applied to any soap other than the U. S. P. Soap; and be it further 
“Resolved, That we recommend the incorporation of the term 
Castile Soap as a synonym for Sapo in the forthcoming Pharma- 
copeeia ; and be it further 

“ Resolved, That copies of these resolutions be furnished to th 
State Authorities, the Federal Department of Agriculture, and th- 
Revision Committee of the U. S. P. and N. F.” 

Now we question very much whether the description “ Castile 
Soap ” is one that should be maintained at all, and in connection at 
any rate with British pharmacy it should not be forgotten that the 
name “ Castile Soap ” as a synonym for hard soap was abandoned 
in the British Pharmacopceia of 1898, although it was official in the 
Pharmacopeeia of 1885. 

The hard soaps of various Pharmacopeeias are described in a 
variety of ways, and in one case only does the title indicate that the 
source should be Spanish, namely, the Russian Pharmacopeeia, which 
describes hard soap as Sapo Hispanicus Albus. 

The following are the titles employed in the various Pharma- 
copeeias, and we see no reason why the British Pharmacopeeia title 
should not be one generally adopted : 


In the United States Pharmacopceia simply Sapo; Belgian » 


Pharmacopeeia, Sapo Officinalis ; Danish and Dutch, Sapo Medicatus ; 
Hungarian, Sapo Venetus: Norwegian, Sapo Albus Oleaceus: 
Spanish, Jabon de Sosa; Swedish, Sapo Medicatus; Swiss, Sapo 
Oleaceus. 

It is a pity that in certain works of reference, notwithstanding 
that the synonym Castile Soap has been officially dropped, the soap 
should be so described or referred to. For example, in Squire’s Com- 
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panion to the British Pharmacopeeia, edition 1908, under the solu- 
bility test, reference is made to the digestion of 30 grs. of white 
Castile Soap in 1 oz, of cold alcohol go per cent., when only 24 grs. 
were dissolved, whilst in the recently published Codex, under Hard 
Soap, the description is ‘‘ Hard or Castile Soap,” thus assuming that 
Castile Soap is a synonym for hard soap. It is well recognized in 
commerce that the soap now supplied as Castile Soap is prepared 
from a variety of other oils than olive oil. 

The resolutions, therefore, that have been adopted by the Ohio 
Pharmaceutical Association must, in the light of commerce of to- 
day, be viewed with some considerable amount of reserve. Editorial 
in “ Perfumery and Essential Oil Record,” September, 1913. 


PHARMACEUTICAL EpucatTion.—Dr, H. Thoms writes in a very 
informative and comprehensive manner on the question of prelim- 
inary educational requirements and pharmaceutical training in Ger- 
many and other European countries. It is worthy of note that he 
lays particular stress on the value to a student of a good prelimi- 
nary education. ‘If he possesses that valuable asset, an asset that is 
the foundation of success in any calling, he will, other things being 
equal, be able to overcome what would otherwise seem insurmount- 
able obstacles with ease and facility. It is proverbial that in building 
operations the stability of the superstructure depends upon a well- 
laid foundation. So with pharmacy or any of the learned pro- 
fessions. 

It is also worthy of observation that the general trend of exami- 
nations in determining a candidate’s fitness to practise his calling 
is toward practical laboratory work. Written and oral examina- 
tions, combined with practical laboratory work, are the order of the 
day in Germany as well as in most other European lands. This 
desirable condition has obtained in Germany for many years, as 


has likewise the necessity of students possessing a good general 


education for entrance to the study of a profession. 

It does not require a great intellect to see and appreciate the 
value of further educational development along these lines. It 
means so much to the general welfare of a community from the 
stand-point of safeguarding the public health. Men of Thoms’s 
type, both here and abroad, are emphasizing this more and more 
every day. 


Not only is the pharmacist expected, nay, legally required, to 


stand between the physician and the patient, but he must be able, 
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in these days when he (the pharmacist) depends to such a large 
extent upon the manufacturing pharmacist for his pills, tablets, solu- 
tions in ampules, tinctures, and extracts both solid and fiuid, and other 
pharmaceuticals, to stand as a bulwark of protection between the 
manufacturer and the consumer. In other words, the pharmacist 
is responsible for the purity and accuracy of dosage of all medicines 
dispensed, whether made by himself or a manufacturing house. 

And in order to accept and shoulder this responsibility he must 
be thoroughly grounded in the principles of the allied branches 
which comprise the science and art of pharmacy. He must be 
familiar with and capable of using modern methods and apparatus 
for the investigation of chemicals and galenical preparations; he 
must be able to make analyses, both of inorganic and organic chem- 
icals; he also should be able to make microscopical examinations 
of sections of vegetable drugs and powdered drugs; in short, he 
should be a pharmacognist; he should be thoroughly conversant 
with the underlying principles governing bacteriology, as the use of 
sterile solutions and preparations by physicians is becoming more 
prevalent every day and it is logical that the pharmacist should be 
looked to as a source to supply this demand. 

Thoms makes it perfectly clear that this development of pharmacy 
along lines of greater scientific efficiency is not by any means Uto- 
pian; that there is great need of better efficiency among the rank 
and file of the profession, and that it is quite possible and practicable 
for the student of to-day to receive the necessary training for the 
realization of this object. If pharmacy is to continue to exist on 
a scientific basis its proper development must be along a rigorous 
scientific curriculum.—Arbeiten aus dem Pharmazeutischen Institut 
der Universitit, Berlin, vol. x, page 189, 1912. 

Joun K. THum. 


RADIUM AND Raptium Sa tts.! 


Radium is a bivalent metallic element closely related to barium. 
It is exceedingly reactive, making it difficult to isolate in its metallic 
state and after isolation to keep in a pure state, as it reacts with air, 
forming the oxide, nitrite and finally the carbonate. On account of 
this activity it is only produced in the form of its salts, principally 
as the bromide, chloride, sulphate and carbonate. 


*Jour. Amer. Med. Assoc., January 3, 1914, p. 41. 


‘ 


The most important property of radium is its radio-activity upon 
which depends its therapeutic value. Radio-activity is defined as 
“the property of spontaneously emitting radiations capable of pass- 
ing through plates of metal and other substances opaque to ordinary 
light and having the power of discharging electrified bodies.” A 
spontaneous disintegration of the atoms characterizes all the radio- 
active elements and it is in this transmutation or splitting of the 
atom that the rays are shot out, some being material in nature, others 
electrical or of the nature of light. This spontaneous transmutation 
of radium is going on at a regular rate, which is independent of the 
state of combination of radium in the molecule of its compounds. 

To determine the radio-active value of radium, use is made of its 
property of ionizing gases. Thus when radium is allowed to act on 
the air in a charged gold-leaf electroscope the air becomes ionized 
and therefore a conductor of electricity and allows the charge to 
leak out, causing the leaf in the electroscope to move. By observing 
the rate of movement of the leaf in a calibrated apparatus the radio- 
activity can be determined. 

Quantities and concentrations of radium emanation are expressed 
in terms of “curies” and Mache units. A “curie” is the amount 
of emanation in equilibrium with 1 gram of radium; a microcurie, 
one millionth of a “ curie,” is the amount of emanation in equilibrium 
with 0.001 mg. radium and is equivalent to about 2,500 Mache units. 

Relation of Radium, Radium Emanation and Rays.—The rays 
are largely derived indirectly from radium through the formation 
of its “active deposit,” according to the following scheme: 


aparticle 
Rad. aparticle 
eman. 


ac. dep.==—Rays. 

These rays are divided into three groups, the alpha, beta and 
gamma, which differ in their velocity and penetrative power. The 
alpha and beta rays consist of minute particles of matter electrically 
charged and moving with a velocity almost equal to that of light. 
They are for the most part of relatively feeble penetrating power. 
The gamma rays are vibrations in the ether, very similar to X-rays, 
and of high penetrating power. Therapeutically the last group is 
the most useful. 

Radium emanation is continuously given off from aqueous solu- 
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tions of radium salts. It can be collected as it escapes from the 
solution, drawn off through the use of the mercury pump, or by 
other suitable means, quantitatively determined by either the alpha 
or gamma ray electroscope, brought into solution in water for in- 
ternal or external use or be set free in an emanatorium for inhalation 
treatment. It may be collected into small glass containers and this 
used in place of the applicators described under surgical use. 
Actions and Uses: Radium emanation is said to increase the 
excretion of uric acid in the urine and to decrease its concentration 
in the blood; to increase somewhat the number of red blood-cor- 
puscles; to cause temporary leukocytosis early in the course of 
treatment, the mononuclear increase being relatively greater ; to lead 
frequently through long-continued use to leukopenia, although no 
appreciable benefit is observed in leukemia. It is said that radium 
increases general metabolism, and in vitro activates certain enzymes, 
pepsin, pancreatin, rennin, autolytic ferments, tyrosinase and dias- 
tase. 
It has been claimed that radium emanation is of value in all 
forms of non-suppurative, acute, subacute and chronic arthritis 
(luetic and tuberculous excepted), in chronic muscle and joint rheu- 
matism (so-called), in arthritis deformans, in acute and chronic 
gout, in neuralgia, sciatica, lumbago, and in tabes dorsalis for the 
relief of lancinating pains. Its chief value is in the relief of pain. 
Surgical Use: The efficiency of the treatment is due to the beta 
and gamma rays. The quantity of ray is proportional to the amount 
of radium element represented in the salt or the emanation. Pure 
gamma rays may be employed when the apparatus is surrounded by 
at least 3 mm. of lead. Nearly all pathologic tissues are more sensi- 
tive than normal tissues. There is, however, a wide variation in 
the normal tissues; e.g., the ovary and the sexual organs are very 
sensitive, the eye and nervous tissues very unsensitive. In skin dis- 
eases marked results are obtained with epitheliomata, birthmarks 
and scars. 
Technic: Usually heavy doses with epitheliomata, light doses 
with other conditions. New growths, benign and malignant, of the 
pelvic organs, the breast, the neck and other parts of the body 
have been most favorably influenced in some cases. The growths of 
the mucous membrane of the mouth are quite resistant. There is a 
remarkable sedative effect in true neuralgia, as well as those due to 
tumor pressure. The dosage for internal work is heavy, “ hundreds 
of milligrams,” and always with the pure gamma rays. The technic 


| 
i 
| 

t 


Current Literature. 193 
of filtration, of length of application and of amount is still in an 
experimental stage. 

The radium salts and the emanation can be placed in any sealed 
container, but preferably in glass. 

Dosage: It may be administered as baths, by subcutaneous in- 
jection in the neighborhood of an involved joint (0.25 to 0.5 micro- 
curie in I or 2 c.c. distilled water), by local application as com- 
presses (5-10 microcuries), by mouth as a drink cure (in increas- 
ing doses of from I-10 to 10 microcuries three or more times a day), 
by inhalation, the patient for two hours daily remaining in the 
emanatorium, which contains 0.0025 to 0.25 (average 0.1) micro- 
curie per liter of air. 


RaDIUM CHLORIDE. 


Radium chloride is the anhydrous radium salt, RaCl,, of hydro- 
chloric acid. While nearly pure radium chloride, containing 76.1 per 
cent. radium (Ra), is said to be obtainable, the market supply is a 
mixture of radium chloride and barium chloride and is sold on the 
basis of its radium content. 

Actions and Uses: See Radium. 

Dosage: See Radium. 

Non-Proprietary Preparation : 

Radium Chloride, Standard Chemical Co.—Radium chloride is 
supplied in the form of a mixture of radium chloride and barium 
chloride for use in radium baths, radium drinking-water and inhala- 
toriums. It is sold on the basis of its radium content. 

Manufactured by the Standard Chemical Co., Pittsburgh, Pa. 
(The Radium Chemical Co., Pittsburgh, Pa.). 

Pure anhydrous radium chloride occurs as a white or slightly 
brownish crystalline substance, soluble in water. 

The presence of radium can qualitatively be demonstrated by 
electroscopic or by photographic methods. 

The quantitative determination of radium is carried out accord- 
ing to the method of Rutherford and Boltwood (Rutherford’s 
“ Radioactive Substances and their Radiations ”’). 


RADIUM SULPHATE. 


Radium sulphate is the anhydrous radium salt, RaSO,, of sul- 
phuric acid. While nearly pure radium sulphate, containing 70.2 
per cent. (Ra), is said to be obtainable, the market supply is a 
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mixture of radium sulphate and barium sulphate and is sold on the 
basis of its radium content. 

Actions and Uses: See Radium. 

Dosage: See Radium. 

Non-Proprietary Preparation: 

Radium Sulphate, Standard Chemical Co.—Radium sulphate sup- 
plied in the form of a mixture of radium sulphate and barium sul- 
phate for use in applicators. It is sold on the basis of its radium 
content. 

Manufactured by the Standard Chemical Co., Pittsburgh, Pa. 
(The Radium Chemical Co., Pittsburgh, Pa.). 

Pure radium sulphate occurs as a white substance insoluble in 
water and dilute acids. 

The presence of radium may be qualitatively determined by 
electroscopic or by photographic means. 

The radium content may be determined as in the case of radium 
chloride. 


WARNING TO Users OF TURPENTINE FOR MEDICINAL OR 
VETERINARY PURPOSES. 


As the result of an investigation by the U. S. Department of 
Agriculture, it has been found that the adulteration of turpentine 
with mineral oils is so widespread that druggists and manufacturers 
of pharmaceutical products and grocers’ sundries should exercise 
special caution in purchasing turpentine. Those who use turpentine 
for medicinal and veterinary purposes, unless they are careful, 
run the risk of obtaining an adulterated article and unnecessarily 
laying themselves open to prosecution under the Food and Drugs 
Act. 

It has been found, moreover, that the turpentine sold to the 
country stores especially, as usually put out by dealers and manu- 
facturers of grocers’ sundries, is often short in volume by as much 
as 5 or Io per cent. Dealers; therefore, should also protect them- — 
selves through a guarantee from the wholesaler that the bottle con- 
tains the full declared volume. 

The Department has found that turpentine may be adulterated 
in the South where it is made and that the further it gets from the 
South the more extensively and heavily it is adulterated. 

In all cases, druggists, manufacturers and wholesale grocers 
should satisfy themselves that the turpentine is free from adultera- 
tion and is true to marked volume. 


